^^HIS  |{lini|>M‘  <»f  the  quiet  engineering  work  of 
^  Htream  surveying  in  fur  off  (Irimea  M’urcely  »ng- 
jjeHlH  Hur.  Yet  onr  Kuttsian  ally,  of  whose  south(‘rn 
Isknler  this  |M‘ninsulu  forms  a  part,  is  ulrt^ady  pros¬ 
trate  iM'fort*  the  aggression  we  hav«*  taken  up  arm; 
tooln^ek.  I^Mtk  at  this  photograph — try  to  vieualiw 
^hat  is  happ<‘ning  in  Russia  ttwlay  then  go  to  the 
nearest  ageney  and  buv  Ronds  of  the  Third  Lil»erty 
l^»an  to  end  this  war! 


from  (laiials  aiitl  Reservoirs 
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Experiences  with  ImhoflF-Tank  Foaming 
Told  by  SewagoWorks  Operators 
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NASFIVILI.E  had  previously  laid  some  plain  rectangular  creosoted  blocks,  but  after 
extended  investigation,  the  City  Engineer  decided  that  LUCJ  BLOCKS  gave  a  much 
better  foothold  for  horses — horse  and  mule  trathc  is  still  used  on  an  extensive  scale 
in  Nashville  and  there  are  many  steep,  grades.  Furthermore,  it  was  also  found  that  the 
Ll'ClS  eliminated  bulging  and  “bleeding" — so  Nashville,  like  many  another,  came  to  Kreolite 
Lug  Wood  Blocks  for  paving.  Write  for  full  data. 


“The  Lug  Makes  a  Good  Block  Better 


SO*  c  orders  received  in  1917  were  repeat  orders. 
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First  Deficit 

Easily  Explained 

Reports  just  given  out  showing  that  the  first 
month  of  Government  operation  of  the  railroads 
resulted  in  a  deficit  need  not  be  taken  as  a  condemna¬ 
tion  of  Government  operation.  January  was  the  worst 
month  for  operation  in  railroad  history — so  much 
worse  than  other  months  that  there  is  no  basis  for  com¬ 
parison.  Judgment  can  therefore  be  properly  reserved 
until  the  returns  are  in  for  several  other  months. 

Their  Last  Disguise 
Stripped  Away 

By  the  time  this  issue  reaches  the  reader  the  oc¬ 
casion  which  prompted  the  editorial  from  which  the 
following  quotation  is  taken  will  probably  have  passed 
into  history.  Nevertheless,  the  idea  expressed  will,  un¬ 
less  the  decisive  blow  is  dealt  to  Germany  in  the  great 
battle  raging  as  this  is  written,  be  pertinent  for  many  a 
day.  The  New  York  “Evening  Post”  of  March  26,  in 
its  introductory  paragraphs  on  the  great  battle  said: 

“The  antagonists  stand  for  much  more  than  armi'es 
in  a  gigantic  wrestle.  It  is  not  merely  of  the  military 
features  that  we  think — the  shock  of  battle,  the  putting 
into  play  of  every  enginery  of  death,  the  garments  rolled 
in  blood — but  of  the  ideas  which  animate  the  fighters. 
Not  two  nations,  not  two  embattled  hosts,  but  two 
systems,  two  ideals  of  life  and  government,  are  fighting 
a  duel  to  the  death.  We  could  endure  the  defeat  of  the 
armies  of  the  Allies,  but  could  we  survive  the  triumph 
of  the  conceptions  and  the  methods  for  which  the  Ger¬ 
man  war-lords  are  hazarding  the  very  life  of  their 
country?  Their  last  disguise  has  now  been  stripped 
away.  We  see  them  as  they  are — veritable  Apollyons 
bestriding  the  path  along  which  a  peaceful  civilization 
would  progress.” 

The  moral  is,  “Buy  Liberty  Bonds.”  Germany  has 
indeed  been  stripped  of  her  last  disguise.  The  triumph 
of  her  ideal  wou!  1  leave  no  place  on  this  globe  for  those 
who  believe  in  the  freedom  of  individuals  to  develop 
as  they  will  and  to  govern  themselves. 

Water-Treatment  Materials 

Must  Have  Priority  Shipment 
'l''HE  threatened  failure  of  liquid  chlorine  deliveries 
A  to  the  water- works  of  the  country  because  of  car 
priority  difficulties  must  not  be  repeated.  Chlorination 
of  public  water-supplies  is  now  so  widely  used  as  a 
safeguard  against  water-borne  typhoid,  both  for  filtered 
and  unfiltered  water,  that  any  break  in  the  supply  of 


liquid  chlorine  is  a  serious  health  menace  to  millions. 
How  nearly  some  of  the  largest  water-works  of  the 
country,  as  well  as  many  smaller  ones,  came  to  being 
absolutely  without  liquid  chlorine,  and  the  expense  to 
which  they  were  put  to  get  long-distance  shipments 
by  express,  is  hinted  at  but  not  fully  revealed,  by  the 
staff  survey  published  on  p  688  and  the  report  of  the 
convention  of  the  Indiana  Sanitary  and  Water-Supply 
Association,  printed  on  p.  685.  It  appears  from  the 
latter  that  the  danger  was  made  all  the  greater  by 
threatened  failures  of  coagulant  supplies.  If  anything 
is  entitled  to  priority  shipment  it  is  material  essential 
to  the  purification  of  the  water-supplies  of  our  cities. 
After  the  priority  order  for  liquid  chlorine  was  secured 
its  value  was  nullified  by  the  refusal  of  the  carriers  to 
return  the  empty  chlorine  cylinders,  which  are  essential 
to  the  maintenance  of  the  supply.  Why  the  return  of 
the  cylinders  was  not  covered  in  the  original  priority 
order  is  a  pertinent  question,  but  that  oversight  should 
be  no  bar  to  an  immediate  amendment  or  supplement  to 
the  original  order.  Water  chlorination  is  helping  win 
the  final  battle  against  water-borne  t>T)hoid.  What¬ 
ever  else  awaits  shipment,  it  and  other  water-purifica¬ 
tion  agents  must  be  given  right  of  way. 

Unbalanced  Bidding  Versus 
Unbalanced  Estimates 

The  adoption  on  Mar.  21  at  the  meeting  of  the 
American  Highway  Association  in  Boston  of  re.so- 
lutions  against  unbalanced  bidding  indicates  that 
these  gentlemen  are  still  laboring  under  the  misappre¬ 
hension  that  unbalanced  bidding  is  the  fault  of  con¬ 
tractors  and  that  it  can  be  remedied  by  throwing  out 
all  unbalanced  bids.  The  discussion  over  the  resolution 
went  back  nine  or  ten  years  to  the  days  when  quantities 
which  were  known  to  be  300  or  400  per  cent,  out  of 
the  way  were  advertised  by  engineers  for  the  purpose 
of  comparing  bids,  and  vhen  unbalanced  bidding  was  a 
flourishing  industry.  The  members  of  the  Massachu¬ 
setts  Highway  Association  entirely  overlooked  the  fact 
that  unbalanced  bidding  of  this  sort  cannot  possibly 
be  made  profitable  unless  the  bidder  knows  that  the 
quantities  which  the  engineer  has  put  forth  as  a  basis 
for  comparing  bids  are  incorrect.  The  contractor  may 
gain  this  knowledge  in  two  ways.  Either  the  contrac¬ 
tor  and  the  engineer  may  both  be  dishonest,  and  the 
contractor  may  thus  be  informed  that  the  quantities 
advanced  are  for  the  purpose  of  concealing  the  nature 
of  the  work  from  the  other  bidders  for  his  exclusive 
Wnefit,  or  the  engineer  may  actually  have  made  mi.s- 
takes  in  the  estimate  which  the  contrs>ctor  has  checked 
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up  and  discovered.  In  either  ca.se,  the  engineer  i.s 
just  as  bad  as  the  contractor.  It  .seems  a  little 
unu.sual,  moreover,  to  damend  that  bids  in  which  the 
same  person  i.s  interested  under  different  names  should 
be  automatically  excluded.  This  would  mean  that  a 
subcontractor  or  material  supply  man  having  furni.shed 
one  bidder  with  a  figure  would  not  dare  to  quote 
another  bidder  on  the  .same  contract.  Such  firm  might 
have  the  lowest  cost  for  material  on  the  local  market, 
at  the  same  time  the  first  firm  which  he  quoted  might 
have  e.stimated  the  highest  labor  cost  on  the  entire  list 
of  bidders.  In  this  way  the  city  or  county  would  l)e 
obliged  to  pay  more  for  its  work  than  if  more  efficient 
bidders  had  also  been  able  to  quote  material  prices 
from  the  .same  supply  firm. 

Action  Needed  on  Bill  To  Relieve 
New  York  Contractors 

The  strike  which  is  developing  on  the  work  of  com¬ 
pleting  the  new  subway  system  in  New  York  em¬ 
phasizes  the  importance  of  legislation  such  as  that  being 
considered  at  Albany  to  make  a  readjustment,  of  the 
contracts  po.ssible.  There  are  grounds  for  the  belief 
that  unle.ss  this  legislation  does  go  into  effect,  a  great 
(leal  of  confusion  and  delay  on  this  and  other  public 
work  must  follow. 

Although  the  carpenters,  form  builders  and  the 
laborers  who  have  begun  the  strike  signed  an  agree¬ 
ment  not  to  demand  further  wage  increases  until  the 
completion  of  the  new  subway  system,  it  is  understood 
that  such  demands  are  the  basis  of  the  walkout.  VV'^hen 
the  last  agreement  granting  these  men  higher  wages  was 
made  no  one  fore.saw  the  further  great  rise  in  the  cost  of 
living  and  in  the  wages  to  be  paid  on  emergency  con¬ 
struction  work  for  the  Government,  which  within  a  short 
time  made  the  increa.ses  granted  as  unsatisfactory  to 
the  men  as  the  original  rate  of  pay. 

The  United  States  Government  is  planning  to  draw 
heavily  on  the  New  York  labor  market  for  construction 
I  his  year,  and  contractors  have  feared  that  some  such 
development  as  this  would  add  to  the  difficulties  which 
already  threatened  the  work  at  many  points  unless  the 
construction  contracts  could  be  modified  to  enable  the 
contractors  to  meet  conditions. 

It  is  therefore  fortunate  that  the  hearing  on  the 
bill  designed  to  enable  public  bodies  to  readjust  the  con¬ 
struction  contracts,  which  is  now  in  committee  at 
Albany,  developed  little  opposition.  The  hearing,  held 
last  Thursday,  brought  forth  the  fact  that  there  would 
be  no  conflict  between  this  bill  and  a  similar  one  which 
was  introduced  for  the  benefit  of  the  New  York  State 
Highway  Department  and  will  soon  become  a  law.  Two 
modifications  were  proposed  by  the  Public  Service  Com¬ 
mission  for  the  First  District,  which  has  charge  of  the 
subway  contracts.  This  commission  executed  the  con¬ 
tracts  in  the  first  place,  and  under  the  bill  it  would 
have  the  sole  responsibility  of  readjusting  them.  It  is 
desired  that  the  Board  of  Estimate  of  New  York  City, 
which  is  furnishing  the  money  for  the  subway  con¬ 
struction,  should  be  made  a  party  to  the  readjustment. 
WTiile,  as  reported  on  page  531  of  Engineering  Neivs- 
Reeord  for  March  14,  the  bill  sponsored  by  the  con¬ 
tractors  makes  it  optional  whether  its  provisions  shall 


be  applied  to  any  particular  contract,  once  the  choice 
to  take  advantage  of  the  act  has  been  made  the  pru 
cedure  is  fixed.  The  second  change  suggested  by  th* 
Public  Service  Commission  was  to  make  the  procedun 
of  applying  the  act  to  any  particular  contract  inde¬ 
terminate. 

The  ex.act  nature  of  the  changes  which  the  repre 
sentatives  of  the  commission  had  in  mind  are  not  avail¬ 
able,  as  the  legislative  committee  reque.sted  that  they 
l>e  submitted  in  writing.  However,  it  appears  that  the 
original  form  of  the  bill  outlines  the  better  method. 
When  all  of  the  contracts  on  which  the  parties  take  ad¬ 
vantage  of  the  act  must  be  adjusted  in  the  .same  wa,\. 
there  is  less  chance  for  di.spute.  When  the  act  comes  to 
be  applied  the  present  form  would  probably  be  fouiu) 
more  workable. 

It  i.s  to  be  hoped  that  the  legislature  will  enact  thi 
measure  making  it  possible  to  readjust  these  public 
contracts  at  the  present  session.  The  fact  that  it  is  not 
economical  in  the  long  run  to  make  the  contractor  as¬ 
sume  all  of  the  risks  was  never  better  illustrated.  The 
pas.sage  of  the  present  bill.  gi\ing  legal  recognition  to 
this  fact,  will  pave  the  way  for  changes  in  public  con¬ 
tract  forms  which  will  make  this  kind  of  contracting 
less  of  a  gamble,  and  consequently  enable  states  and 
cities  to  construct  public  works  with  greater  econmy. 

National  Labor  Policy  Recommended 

The  War  Labor  Policy  Board  has  reported.  The 
representatives  of  the  employers,  the  workers  and 
the  public  all  signed  recommendations  to  the  Secretary 
of  Labor,  Fortunately,  there  is  no  minority  report. 

The  document  is  based  on  a  recognition  by  all  parties 
that  production  will  win  the  war.  It  aims  principally  at 
the  prevention  of  both  strikes  and  lockouts,  but  in  a 
statement  of  principles  condemns  measures  which  re¬ 
strict  output,  provides  for  the  mobilization  of  labor, 
and  recognizes  the  necessity  of  dilution  by  women  work¬ 
ers — all  indicating  that  the  way  is  being  cleared  to  put 
our  industries  unre.strictedly  back  of  the  fighting  forces. 

Nothing  is  said  in  the  report  to  give  the  workers  as¬ 
surance  that  profiteering  will  be  made  impossible.  The 
subject  must  have  come  up  in  the  deliberations,  and  a 
statement  of  the  reason  for  its  omission  would  not  only 
be  interesting  but  throw  light  on  the  attitude  of  the 
labor  representatives.  If  the  omission  be  construed  as 
an  indication  that  the  belief  among  the  workers  that 
there  is  profiteering  by  the  employers  no  longer  pre¬ 
vails — and  one  recalls  the  emphasis  the  Secretary  of 
Labor  placed  on  this  matter  at  Atiantic  City  la.st  fall — 
we  may  well  feel  gratified.  As  long  a.s  it  continued 
(or  continues,  for  we  believe  it  is  not  entirely  dead), 
no  amount  of  machinery,  however  highly  endorsed, 
would  be  of  much  avail  to  secure  the  tremendous  pro¬ 
duction  on  which  the  winning  of  the  war  is  dependent. 
If,  however,  the  belief  still  persists  it  will  crop  up  im¬ 
mediately  in  the  settlement  of  disputes  under  the  ma¬ 
chinery  recommended  and  will  therefore  come  in  for 
quick  attention  and  force  the  necessary  steps  to  assure 
the  workers  that  no  individual  or  individuals  shall  profit 
unduly  by  their  increased  efforts. 

The  actual  machinery  recommended  for  the  settle¬ 
ment  of  disputes  need  not  be  gone  into  here.  It  calls  t  or 
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the  establishment  of  a  National  War  Labor  Board,  with  be  established,  be  prepared  for  intelliKent  employment 
various  machinery  of  conciliation,  and  is  unusual  only  manajfement  methods  and  for  the  sort  of  industrial 
in  that  in  case  of  failure  on  the  part  of  employers  and  democracy  which  the  Rockefeller  interests  introduced 
workers  to  agree  the  verdict  of  a  single  umpire  will  be  successfully  into  the  w'orkings  of  the  plant  and  mines 
final.  the  Colorado  Fuel  &  Iron  Co.  and  which  last  week. 

The  principles  which  are  to  govern  the  National  War  they  announced,  were  to  be  installed  at  the  Bayonne 
Labor  Board  represent  the  real  constructive  work  ac-  plant  of  the  Standard  Oil  Company, 
complished.  The  employers  recognize  the  right  of  the  Whatever  improves  the  relationship  between  the  em- 
workers  to  organize  in  trade  unions  and  to  bargain  ployer  and  the  worker  prepares  a  solid  base  upon  which 
collectively,  agree  that  men  should  not  be  discharged  for  industrial  improvement  may  proceed. 

legitimate  trade  union  activity,  that  union  standards  as  - 

to  wages,  hours  and  other  conditions  shall  be  main-  Standard  Oil’s  Labor  Policy  at  Bayonne 
tained  in  shops  where  now  e.stabHshed;  that  existing  *t  THEN  the  workers  at  the  Bayonne  plant  of  the 
.safeguards  and  regulations  for  the  protection  of  the  VV  Standard  Oil  Company  of  New  .lersev  elected 
health  and  the  safety  of  the  workers  shall  not  be  relaxed  73  representatives  from  among  themselves  to  tVeat  with 
and  that  in  the  establi.shment  of  wages  the  minimum  employers  on  questions  of  wages,  working  condi- 

.shall  be  that  upon  which  the  worker  can  support  him- 

.self  and  his  family  in  health  and  reasonable  comfort.  ,ompany*s  suggestion.  Over  93  per  cent,  of  the  8000 
The  workers,  on  their  part,  admit  that  coercive  meas-  laborers  participated  in  the  voting — which  is  rather  an 
ures  are  not  to  be  used,  and  assent  to  the  three  pr^  indication  that  the  idea  was  agreeable  to  the  men.  No 
positions  mentioned  in  the  second  paragraph  of  this  doubt  a  success  similar  to  that  which  resulted  from  the 
editorial  abrogation  of  restrictions  of  output,  pro-  introduction  of  somewhat  the  same  plan  in  the  Colorado 
vision  for  the  mobilization  of  labor,  and  recognition  pygj  ^  Company,  following  the  trouble  of  1914, 
of  the  necessity  of  dilution  by  the  use  of  women  workers.  attend  this  recognition  of  labor  by  the  Rockefeller 

In  the  matter  of  open  shops  there  is  give  and  take,  interests, 
the  worker  agreeing  that  the  continuance  of  such  con-  a  move  in  the  right  direction,  a  definite  step 

ditions  shall  not  be  deemed  a  grievance,  and  the  em-  toward  the  greater  efficiency  that  will  inevitably  fol- 
ployer  conceding  that  the  war  condition  shall  not  be  1q^  a  realization  on  the  part  of  capital  that  labor  will 
used  to  prevent  the  progressive  improvement  of  con-  yield  its  maximum  of  effort  only  when  it  is  conceded 
dition  of  labor  in  the  shop.  This,  to  our  mind,  con-  a  right  to  be  heard  in  matters  in  which  it  is  vitally 
stitutes  the  most  progressive  feature  of  the  report.  intere.sted.  This  right  the  Standard  Oil  Company  admits 
Labor  leaders  have  expressed  the  fear  that  the  war  when  it  proposes  to  treat  with  the  representatives 
would  be  taken  as  an  excuse  for  continuing  conditions  whom  labor  has  itself  elected,  on  such  points  as  wages 
which  were  really  intolerable.  and  conditions  of  work.  A  universal  acceptance  of  this 

On  the  matter  of  women  labor  there  is  likewi.se  give  principle  would  go  a  long  way  in  solving  the  day’s  labor 
and  take,  for  while  the  employes  admit  that  they  should  instability. 

be  employed,  the  employers  declare  it  as  their  faith  that  And  it  must  not  be  forgotten,  though  in  some  re- 
there  should  be  equal  pay  for  equal  work.  actionary  quarters  it  is  .still  denied,  that  a  contented 

The  report,  it  will  be  seen,  compromises  the  major  workman  can  coax  from  his  tools  a  quantity  of  finished 
difficulties  between  employer  and  employe.  How  sue-  goods  which  is  surprisingly  greater  than  that  now  ex¬ 
cessful  the  remedy  proposed  will  be  can  be  determined  pected  under  average  circum.stances.  It  is  this  desire 
only  by  practice.  Certainly  there  is  secured  the  great  to  do  the  utmost  that  we  must  instill  into  labor,  for  even 
benefit  of  a  very  free  and  full  discussion  of  differences  the  most  casual  analysis  should  reveal  the  f.act  that  the 
between  employer  and  worker,  resulting  in  a  compro-  tool  power  of  the  country  would  be  more  than  doubled 
mise  that  receives  unanimous  approval.  The  basis  if  each  lathe  and  loom  could  be  so  handled  that  it 
from  which  the  National  War  Labor  Board  will  start,  would  produce  twice  as  much. 

therefore,  is  a  good  one.  If  its  attitude  and  those  of  No  matter  how  often  it  has  been  said  that  this  war 
the  conciliatory  boards  which  will  operate  under  its  is  a  war  of  tool  power,  it  will  bear  repeating.  Could 
jurisdiction  is  prompted  by  an  eye  single  to  the  best  we  save  the  energy  that  is  now  consumed  in  making 
interests  of  the  nation,  we  should  not  only  have  in-  more  tools — using  tools  in  the  sense  that  they  are  the 
du.strial  peace  during  the  period  of  the  war,  bi  .  have  machines  which  produce  munitions — and  apply  this 
established  such  a  good  relationship  between  employer  energy  to  the  making  of  munitions,  it  would  not  be 
and  worker  that  they  will  be  able  to  build  upon  this  long  until  we  would  overcome  the  advantage  that  Ger- 
better  feeling  a  peace-time  structure  far  better  for  all  many  possesses  because  of  her  ability  to  command 
concerned — the  owner,  the  worker  and  the  public — than  obedience.  A  free  laborer  is  worth  many  slaves,  and  if 
obtained  before  the  war.  In  other  words,  it  is  one  of  we  could  make  American  labor  really  believe  that  it  is 
the  rewards  for  the  terrible  orgy  of  bloodshed  into  which  free  labor,  the  slackness  of  interest  which  characterizes 
the  German  lust  for  power  has  plunged  us.  it  now  would  disappear,  and  in  its  place  would  be  born 

We  do  not  hail  the  report,  of  course,  as  the  ultimate  a  spirit  before  which  the  artificial  and  unstable 
solution  of  our  industrial  labor  problem.  It  is,  how-  advantage  of  our  enemy  would  vanish  as  smoke  before 
ever,  a  step  in  the  right  direction.  Employers  uncon-  the  breeze.  May  there  be  many  more  firms  who,  for 
ciliatory  in  the  past  toward  the  demands  or  aspirations  no  matter  what  reason,  will  take  a  look  ahead  and  follow 
of  the  workers  will,  through  such  cooperation  as  shall  the  lead  of  the  Standard  Oil  Company  of  New  Jersey 
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Brick  Chimney  of  Record  Height  Built 
To  Carry  Off  Smelter  Gases 

One  Foot  Higher  Than  Concrete  Stack  at  Saganoseki  — Proportioned  To  Resist  Wind  Pressure  of  78  Lb.  per 
Sq.FL — Foundation  Problem  Solved  by  Extending  Footing  Down  to  Hard  Clay — Water  Diverted  by  Cutoff 


By  Charles  Evan  Fowler 

ConHUltiiiK  Kritfiiieer,  Xew  York 


from  side  to  side  of  the  hogback,  down  to  the  hardpaii, 
to  cut  off  the  groundwater  flow.  This  trench  was  dug 
to  a  final  length  of  about  150  ft.  A  thin  concrete  wall, 
with  hydrate  of  lime  in  the  mixture  as  waterproofing, 
was  built  in  it,  and  the  trench  backfilled  with  the  hard 
clay. 

As  to  the  foundation  itself,  three  courses  were  open: 
First,  to  risk  the  uneven  settlement  on  the  varying 
thickness  of  sand,  after  its  drainage;  .second,  to  drive 
concrete  piles  down  to  hardpan ;  third,  to  carry  the  foot¬ 
ing  excavation  down  to  the  hardpan.  The  latter  could 
be  done  by  going  to  a  depth  of  .30  ft.,  as  at  this  level 
the  clay  would  be  reached  over  practically  the  full  area. 
This  third  course  was  adopted.  As  shown  in  Fig.  2, 
the  foundation  was  carried  down  to  El.  12,3.9,  except 
for  a  small  segment  along  one  edge  where  a  separate 
footing  was  carried  down  in  steps  12  ft.  deeper.  The 
reinforced  base  as  shown  in  Fig.  2  was  designed  by 
R.  Bergerson,  chief  engineer  of  the  Tacoma  Smelting 
Company. 

The  final  dimensions  of  the  work  are  as  given  in  Fig. 
2.  The  height  of  571  ft.  from  top  of  footing  to  chim- 


THE  new  stack  of  the  Tacoma  Smelting  Co.  at 
Tacoma,  Wash.,  exceeds  all  previous  height  records 
for  chimneys.  It  ri.ses  571  ft.  above  top  of  footing 
(just  above  ground  level)  and  601  ft.  above  founda¬ 
tion  level.  As  it  stands  on  a  ridge  about  1.50  ft.  high, 
its  top  Ls  725  ft.  above  tidewater,  only  a  few  hundred 
feet  away. 

Thirteen  years  ago  the  company  built  a  reinforced- 
concrete  chimney  300  ft.  high  and  21  ft.  in  diameter 
(described  in  Engineering  News,  Aug.  3,  1905,  p.  120), 
to  carrj'  off  the  fumes  from  its  smelter.  This  chimney, 
standing  on  a  hogback  or  ridge  behind  the  smelter,  was 
expected  to  carry  the  smelter  gases  to  such  a  height 
that  no  nuisance  would  be  created  in  the  neighborhood. 
However,  partly  because  of  the  rapid  growth  of  the 
city,  complaint  soon  arose  concerning  the  effects  of 
the  fumes,  and  this  resulted  in  the  decision  to  build 
another  chimney  several  hundred  feet  higher.  The 
new  stack,  built  of  brick,  was  completed  last  November. 
It  is  located  on  the  same  ridge  as  the  old  one  and  not 
far  from  it,  as  Fig.  1  shows. 

In  contracting  for  the  new  chimney  the  smelting 
company  undertook  to  construct  the  foundation,  ready 
for  the  brickwork.  Uncertain  soil  conditions  found  in 
the  first  excavation  produced  an  interesting  problem, 
briefly  de.scribed  in  the  following. 

The  excavation  was  first  carried  about  8  ft.  below 
the  original  surface,  or  to  an  elevation  of  144.4  ft.  above 
sea  level.  This  work  di.sclosed  a  bed  of  compact  sand. 
An  octagonal  rein  forced-concrete  ba.se  was  designed,  to 
distribute  the  load  upon  this  sand.  Its  diameter  was 
103  ft.  and  its  thickness  20  ft.,  the  diameter  of  the 
chimney  base  being  50  ft.  2  in.,  as  shown  in  Fig.  2; 
reinforcement  of  60-lb.  steel  rails  was  to  be  embedded 
in  it.  The  calculations  for  foundation  pre.ssures  were 
originally  ba.sed  on  a  wind  pressure  of  30  lb.  per  sq.ft, 
of  projected  area  of  the  chimney,  corresponding  to  a 
wind  velocity  of  about  100  mi.  per  hour,  and  showed  a 
maximum  pressure  on  the  sand  of  3.25  tons  per  square 
foot. 

After  the  reinforcing  rails  had  been  placed,  ready 
for  the  pouring  of  the  foundation  concrete,  water  was 
encountered  in  a  pit  dug  at  one  side  of  the  foundation, 
at  a  depth  of  about  4  ft.  below  the  base.  The  writer 
was  called  in  at  this  stage  to  pass  on  the  prupo.sed 
construction. 

From  an  examination  of  one  or  two  borings  and  test 
pits,  and  near-by  cuts  and  bluffs,  it  developed  that 
the  hard  blue  clay  or  hardpan  underlying  the  surface 
sand  was  at  a  variable  depth.  More  borings  were  made. 
They  showed  the  hardpan  at  the  chimney  to  lie  from 
9  ft.  to  30  ft.  below  the  sand  footing  already  prepared. 
The  decision  was  first  made  to  dig  a  cut-off  trench 


FIG.  1.  NEW  BRICK  CHIMNEY  DISCHARGES  SMELTBH 
GASES  AT  .NEARLY  TWICE  THE  HEIGHT  OF  THE  OLD 
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90-mi.  winds  oflf  the  north¬ 
west  coast,  and  it  seemed 
advisable,  for  such  an  un¬ 
precedented  structure,  to 
make  allowance  for  gusts  of 
wind  of  high  velocity  and 
for  possible  vibration  effects. 
A  pressure  of  78  lb.  per 
square  foot  on  a  flat  surface 
was  calculated  as  equivalent 
to  this  wind  velocity,  and 
0.6  of  the  projected  area  of 
the  circular  shaft  was  taken 
as  effective  normal  surface. 

Permissible  soil  pressure 
was  determined  by  the  writ¬ 
er’s  modiflcation  of  the  Ant¬ 
werp  formula,  as  represent¬ 
ing  the  most  scientiflc  basis 
yet  proposed  for  flxing  soil 
resistance  (see  “Subaqueous 
Foundations,”  John  Wiley  & 
Sons).  The  formula  is 
p  =  0.68a  -4-  0.014  ah 
where  a  =  3  tons  per  square 
foot  for  moist  sand,  or 
5  tons  per  square  foot  for 
hard  clay;  =  depth  of 
foundation  bed  in  feet;  and 
p  =  allowable  soil  pressure 
in  tons  per  square  foot. 
The  formula  gives  as  the 
permissible  pressure  o  n 
moist  sand  at  30-ft.  depth 
3.30  tons  per  square  foot, 
and  on  hard  clay  at  the  same 
depth  5.50  tons  per  square 
foot.  On  account  of  the 
presence  of  water  it  was  not 
thought  advisable  to  make 
a  higher  allowance  for  the 
clay  as  hardpan. 

The  computed  maximum 
base  pressure  from  the  as¬ 
sumed  wind,  in  combination 
with  the  weight  of  the 
stack,  is  5.01  tons  per  square 
foot,  assuming  the  added 
weight  of  the  deeper  con¬ 
crete  base  to  be  1  ton  per 
square  foot. 

Another  feature  requir¬ 
ing  serious  consideration  in  fixing  on  the  foundation 
design  was  an  old  clay  pit  only  200  ft.  away  from  the 
site  of  the  stack,  with  a  drop-off  of  110  ft.  (see  section 
in  Fig.  3).  The  writer’s  report  dealt  with  this  matter 
as  follows :  ' 

“The  records  as  to  angle  of  repose  of  wet  clay  show 
that  the  only  safe  figure  to  adopt  is  26°.  The  drainage 
down  the  gulch  to  the  east  makes  it  evident  that  sooner 
or  later  there  will  be  a  break  at  about  the  point  marked 
X  (Fig.  3),  which  would  make  the  slope  from  the 
original  elevation  of  the  footing  to  the  bottom  of  the 
clay  pit  about  33i“  instead  of  274°.  With  the  footing 
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Iron  Not  Weakened  by  Service  in 
Elevated  Railway 

Good  Test  Results  fh>iii  Wrought  Iron  That  Carried 
Hundred  Million  Wheel  Loads  in 
Thirty-Five  Years 

By  George  H.  Pegram 

Chief  Engineer.  Interborough  Rapid  Transit  Co.,  New  York  City 

The  west-side  elevated  railroad  in  Manhattan,  New 
York  City,  has  been  in  continuous  operation 
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Since 

1879.  Except  for  certain  additions  and  reinforcements 
the  structure  is  the  same  as  that  originally  constructed. 
On  account  of  the  Manhattan  elevated  improvement 
work  some  of  the  old  track  stringers  which  had  been 
in  use  since  the  beginning,  and  probably  during  that 
time  subjected  to  stresses  produced  by  one  hundred 
million  wheel  loads,  were  removed  from  the  structure. 

In  order  to  get  some  idea  as  to  the  condition  of 
the  iron  of  which  these  girders  were  made,  after  thirty- 
five  years,  test-pieces  were  cut  out  of  the  flanges  of  one 
of  the  girders  removed,  a  lattice  girder  with  flanges 
made  up  of  two  angles.  These  test-pieces  were  sub¬ 
jected  to  tensile  test  by  Prof.  Frederick  L.  Pryor  of 
Stevens  Institute  of  Technology,  and  gave  the  following 
results:  yield-point  27,040  to  33,670  lb.  per  sq.in.,  ulti¬ 
mate  strength  44,770  to  49,090  lb.  per  sq.in.,  elongation 
(per  cent,  in  8  in.)  8.63  to  15.38.  These  figures  repre- 
.sent  the  results  from  fifteen  test-pieces  taken  from  the 
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lowered  to  at  least  El.  124,  the  slope  would  be  28°,  and 
every  foot  additional  it  is  lowered  and  also  moved  to  the 
west  will  improve  matters  greatly.” 

The  foundation  was  being  moved  away  from  the  clay 
pit  and  carried  to  the  depth  recommended,  El.  124  ft. 
The  cut-off  wall  was  put  in  to  prevent  the  water  from 
springs  getting  to  the  foundation,  and  everything 
humanly  possible  w'as  carried  out  to  prevent  future 
troubles.  Similar  soil  in  the  northwest  has  been  found 
to  be  very  treacherous. 

The  writer  is  indebted  to  H.  Y.  Walker,  manager 
tii  Tacoma  for  the  American  Smelting  and  Refining  Co., 
for  many  courtesies  and  for  authorization  to  publish 
the  results  of  the  foundation  studies;  to  R.  Bergerson. 
chief  engineer,  for  cooperation  and  the  use  of  data;  and, 
finally,  to  the  builders  of  the  chimney,  the  Alphons 
Custodis  Chimney  Construction  Co.,  New  York  City,  for 
drawings  and  photographs. 


Meters  Measure  Half  of  Detroit  Water  Supply 

Of  the  water  furnished  to  the  861,427  persons  in  De¬ 
troit  in  1917,  56.7%  passed  through  meters  and  pro¬ 
duced  66.3%  of  the  revenue.  Meters  increased  in  num¬ 
ber  from  46,991  in  1916  to  65,542  in  1917.  The  daily 
average  consumed  was  165  gal.  with  the  maximum 
hourly  rate  55%  above  the  average  on  July  26.  In¬ 
dustrial  consumption  is  estimated  at  35%  of  the  total. 
The  Fire  Department  estimates  that  it  used  one-seven- 
leenth  of  one  per  cent. 

The  pumping  stations  showed  an  average  station  duty 
of  99,600,000  ft. -lb.  per  100  lb.  of  coal,  an  average  of 
)53  gal.  pumped  per  pound  of  coal.  Costs  per  million 
rallons  raised  100  ft.  are  as  follows:  Labor,  $1.26;  fuel, 
)1.36;  oil  and  supplies  0.06c.  and  miscellaneous,  0.10c. 

Treating  the  water  with  2  lb.  of  chlorine  per  million 
gallons  at  a  cost  of  40c.  reduced  the  bacteria  per 
cubic  centimeter  on  agar  at  37  deg.  C.  from  27  to  7. 
In  the  raw  water  B.coli  were  confirmed  in  63  out  of 
589  samples  of  1  c.c.  and  866  out  of  2945  samples  of 
10  C.C.  In  the  treated  water  only  16  out  of  2945  samples 
of  10  c.c.  were  confirmed  and  no  positive  indication  was 
found  in  any  of  589  tests  of  1  c.c.  samples. 


"li'Cf/icA 
Eye  be 
from  Harlem 
River  Brictae 


TE.STS  .SHOW  NO  DETERIORATION  OF  OLD  ELEVATED 
RAILW’AY  STRUCTURES 


top  and  bottom  flanges  of  the  stringer  at  the  ends  and 
at  the  center  of  the  stringer. 

Some  years  ago  the  stringer  was  double-latticed  with 
flat  steel  bars.  These  flat  bars  show  a  yield-point  of  28.- 
610  to  34,620  lb.  per  sq.in.,  an  ultimate  strength  of  48,- 
070  to  58,680  lb.  per  sq.in.,  and  an  elongation  of  22.5  to 
33.39  per  cent. 

At  the  same  time  that  this  girder  was  removed  from 
the  structure  the  old  Harlem  River  bridge  which  was 
erected  in  1886  was  also  removed  and  pieces  cut  from 
eyebars  taken  from  the  bridge  were  tested.  Five  test- 
pieces  showed  a  yield-point  of  26,570  to  29,540  lb.  per 
sq.in.,  an  ultimate  strength  of  46,990  to  47,860  lb.  per 
sq.in.,  and  an  elongation  of  16.88  to  37  per  cent. 

A  record  of  the  tests  is  given  in  table  herewith,  and 
diagram  shows  yield-points  and  ultimate  strengths. 
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Test-pieces  1  to  6  are  from  the  top  and  bottom  flanges 
of  the  original  iron  girder,  3  and  4  being  from  the 
middle  of  the  flange,  where  the  maximum  stresses  occur 
in  service,  and  where  service  deterioration  might  be  ex¬ 
pected  to  appear  first.  No  differences  are  perceptible 
between  the  results  of  tests  3  and  4  and  those  of  1,  2, 
•i  and  6.  Test-pieces  7  and  8  are  from  the  flat  steel 
lattice  bars  added  to  the  girder  later,  and  test-pieces  10 
to  12  from  the  eyebars  of  the  Harlem  River  bridge. 

There  is  no  record  of  any  testa  of  the  material  at  the 
time  the  structures  were  built.  The  results  of  the  test 
would  indicate  that  no  deterioration  of  the  material 
has  taken  place  during  the  many  years  of  use. 

ri  NSlON  TESTS  OK  WltOlCMT  IKON  AM)  STEEL  FROM  01.1) 
STIU'CTI  RES  OK  MANHATTAN  K.I.ECATEI)  RAILW \YS 

KliitlKU- 

tiiiii, 

OriKiiiul  l)iiu<-iir«iiiiis  l’<  r 

Thick-  Cent.  VicM-l’oint  (It  .Strength 

Piece  Breadth.  ni-BB  .\rea,  lOver  Actual.  !.l>.  per  Actual,  I.h  per 

\u.  In.  In.  .Si|.ln.  8  In.)  Lh.  .S|.In.  I.h  .S|.In. 

I  ]  From  ends  f  I  496  0  S42  0  8108  8  bl  2L440  28.790  37.870  45.710 

1  >  ofstriiiKcr  1  507  0  57  1  0  8605  1  5  0  0  23,650  27.480  38.520  44.770 

2  )  flange  I  I  514  0  587  0  8887  10  75  26.260  29.550  42.520  47,850 

i)  1  512  0  603  0  9117  10  13  24,640  27,040  41,710  45,750 

3  ;  1  516  0  582  0  8823  11  37  29,710  33,670  42,910  48.640 

3  I  From  middle  '  1  506  0  600  0  9036  12  91  24.950  27,610  41.350  45.760 

4  ofstringer  1  501  0  571  0  8571  18  63  25,720  30,010  41,100  47,960 

4  flange  I  1  502  0  574  0  8621  11  88  27,500  31.900  41,910  48,620 

4  •  1  508  0  566  0  8535  II  88  24,100  28,240  39,475  46,250 

4  I  (  I  503  0  570  0  8567  1 1  27  24,840  29,000  39,400  45,990 

5  'i  From  ends  I  I  512  0  570  0  8618  14  38  25,350  29,410  39,900  46,300 

6  .  ofstringer  [  I  500  0  577  0  8655  15  38  25,150  29,060  40,810  47,150 

6 1  flange  t  I  514  0  576  0  8721  15  25  26,230  30,080  42,800  49,080 

7)  :  I  510  0  492  0  7429  33  39  21,250  28.610  35.710  48.070 

7  From  added  I  507  0  486  0  7324  22  50  24.040  32,810  42.640  58,210 

7  >teel  I  501  0  490  0  7355  29  75  21.200  28.820  35,450  48.200 

7  lattice  I  I  510  0  493  0  7444  27  38  24,550  32,980  43,470  58,380 

8  harsof  ,  I  519  0  470  0  7139  22  50  24,500  34,320  41,890  58.680 

8  track  stringer  :  I  512  0  491  0  7424  26  39  25,700  34,620  42,600  57,380 

8  I  :  I  522  0  488  0  7427  24  12  24,100  32,450  42,390  57.080 

8  I  I  517  0  492  0  7464  26  51  25,720  34,460  42,400  56,800 

10)  From  I  I  396  I  496  2  0884  23  25  55,820  26.730  98,340  47,090 

10  1  evebarsof  '  I  499  I  391  2  0850  18  75  57,880  27.760  99,790  47,860 

II  I  Harlem  |  I  513  I  363  2  0622  *  64,800  31,420  *  • 

11  River  I  523  I  361  2  0732  37  00  61,250  29,540  98,810  47,670 

12  bridge  I  510  1  393  2  1030  26  75  55,870  26,570  98,810  46,990 

12)  [  I  503  I  301  2  0907  16  88  56,820  27,180  100.000  47.8S5 

•  Specimen  withstmKl  100.000  lb.,  capacit.v  limit  of  testing  machine 


Snow  Plow  on  Motor  Truck  Bucks 
Four-Foot  Drifts 

Mold  Board  Constructed  of  2x4s  Surfaced  with 
Twenty-Gage  Sheet-Steel  Spreader 
at  Rear  Levels  Ridges 

By  F.  P,  Stott 

Kallspell,  Mont. 

QNOW  plows  mounted  on  motor  trucks  are  finding 
kJ  such  universal  application  in  these  days  when  com¬ 
merce  is  demanding  that  the  roads  be  kept  continually 
open,  that  the  design  adopted  and  used  during  the  past 


winter  by  Flathead  County,  Mont.,  is  worthy  of  descrip¬ 
tion  inasmuch  as  the  expectation  of  the  engineers  was 
more  than  met  by  its  performance.  I  am  of  the  opinion 
that  the  equipment  developed  for  this  work  is  superior 
in  design  and  can  be  used  to  better  advantage  than  that 
described  on  p.  408  of  Engineering  Seu's-Record,  issue 
of  Feb.  28. 

The  plow  itself  is  constructed  on  a  frame  built  of 
6  X  8-in.  timbers  which  carries  a  mould  board  built  of 
2  X  4s  surfaced  with  20-gage  sheet  steel.  The  lower 
or  cutting  edge  of  the  mould  board  is  armored  with 
grader-blades,  and  the  e.xtreme  forward  point  is  pro¬ 
tected  by  a  sheet  of  1-in.  steel  cut  and  bent  to  fit.  As 
may  be  seen  from  the  photographs,  the  plow  may  be 
raised  as  a  unit  by  means  of  the  block  and  tackle  fa.st- 
ened  to  an  A-frame  mounted  in  the  body  of  the  truck. 

Spreader  boards  are  attached  near  the  rear  of  the 
truck  on  either  side,  being  raised  and  lowered  by  means 
of  block  and  tackle,  as  showm  in  the  illustrations.  These 
are  not  used  on  the  first  trip  of  the  plow,  but  are  lowered 
on  the  return  trip  and  serve  to  push  back  the  ridge  of 
snow  thrown  up  by  the  plow  itself.  On  the  return  trip, 
also,  turnouts  are  made  by  simply  swerving  the  truck 
to  one  side.  Though  not  shown  in  the  illustrations, 
the  county  has  a  grader-blade  attachment  which  may  be 
used  in  place  of  the  spreader  board,  and  it  is  felt  that 
by  operating  two  trucks — one  equipped  with  spreader 
boards  and  o^ne  with  the  grader  attachment — the  roads 
could  be  cleared  to  any  desired  width. 

The  truck  itself  is  rated  at  five  tons.  The  front 
wheels  are  equipped  with  a  convex  steel  shoe,  the  rear 
wheels  being  provided  with  cleats  made  of  ]  x  5-in. 
strap  iron,  bent  to  the  shape  of  the  tire  and  bolted  under 
the  rim  with  S-in.  bolts.  These  cleats  are  turned  up 
on  the  advancing  edge  and  have  proved  more  satis¬ 
factory'  than  chains,  since  they  furnish  better  traction 
and  reduce  to  a  minimum  the  tendency  to  skid.  The 
cleats  were  made  5  in.  wide,  since  it  was  found  from 
experience  that  a  narrower  strap  had  a  tendency  to 
crawl  and  shear  the  fastening  bolts. 

This  equipment  was  designed  and  built  to  keep  only  a 
few  miles  of  main  road  open  for  auto  traffic,  but  it 
proved  so  satisfactory  that  it  has  been  used  on  upward 
of  90  miles  of  road,  having  been  found  sturdy  and 
powerful  enough  to  buck  drifts  4  ft.  deep  that  were 
crusted  hard  enough  to  support  the  weight  of  a  man. 
In  all  of  this  work  the  roads  were,  opened  for  a  width 
of  8  feet. 
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The  Engineer  as  a  Social  Force  in  the  New  Democracy 

Conclusion  of  Presidential  Address  of  Prof.  George  C.  Whipple,  Harvard 
University,  Before  the  Boston  Society  of  Civil  Engineers,  Deals  With 
Matters  of  a  More  Definite  Engineering  Character  Than  the  First  Part, 

Which  Appeared  on  pp.  599  to  601,  Engineering  Neivs-Record,  .March 
28.  1918,  and  Discussed  the  Relations  Between  Capital  and  Labor 


The  unmistakable  drift  toward  the  adoption  of  the 
so-called  socialistic  program,  whether  it  be  per¬ 
manent  or  not,  seems  likely  to  place  engineering  work 
more  and  more  in  the  public  service.  The  engineers  of 
the  next  generation  w’ill  be  employed  more  and  more  by 
the  nation,  the  state  and  the  municipality,  and  their 
functions  will  increase  greatly  in  the  direction  of  execu¬ 
tive  work. 

Mork  Enginkkrs  in  PuBi-ic  Service 

At  the  present  time  we  have  .some  anomalous  situa¬ 
tions.  Public-service  commissions,  state  boards  of 
health,  and  similar  organizations  are  called  upon  to  ad¬ 
vise,  to  approve  plans  and  to  otherwi.se  pass  judgment  on 
the  designs  and  proposed  work  of  engineers  acting  in¬ 
dependently  or  employed  by  private  capital.  The  sal¬ 
aries  paid  to  engineers  employed  in  the  public  service 
are  in  general  lower  than  the  earnings  of  engineers  in 
private  practice.  The  positions  are  often  filled  by  young 
men — usually  able,  but  nevertheless  inexperienced.  Not 
infrequently  it  falls  to  the  lot  of  these  men  to  pass  judg¬ 
ment  on  plans  prepared  by  other  engineers  who  are  far 
more  competent  and  broadminded  than  they  themselves, 
and  decisions  humiliating  to  the  private  engineer  and 
unfortunate  to  the  state  are  liable  to  result.  The 
obvious  remedy  for  this  condition  is  so  to  adjust  the 
rewards  of  public  service  that  the  ablest  and  most 
experienced  engineers  will  be  attracted  to  it.  These 
rewards  must  t)e  expres.sed  in  reasonable  .salaries,  but 
also,  and  what  is  perhaps  more  important,  in  respect 
and  security  of  office. 

During  the  last  few  years  the  so-called  “city  man¬ 
ager"  plan  of  municipal  administration  has  rapidly  come 
to  the  front.  This  is  di.stinctly  a  recognition  of  the  en¬ 
gineer.  A  very  large  percentage  of  the  city  managers 
thus  far  chosen  comprises  men  from  the  ranks  of  our 
profession. 

After  the  war  many  of  the  engineers  who  have  entered 
the  army  and  navy  will  doubtless  remain  in  the  service. 
Many  engineers  of  great  ability  have,  from  motives  of 
patriotism,  accepted  emergency  government  positions 
for  compensations  far  below  anything  they  would  con¬ 
sider  in  ordinary’  times.  If  in  the  coming  peace  times 
they  can  be  made  to  feel  that  they  will  be  doing  their 
country  a  great  service  and  one  for  which  their  fellow 
citizens  will  give  them  honor,  they  will  gladly  continue 
in  the  public  .service.  Certainly  there  are  elements  be¬ 
sides  monetary  considerations  which  control  the  ac¬ 
ceptance  of  government  positions  by  engineers. 

One  I’esult  of  the  entrance  of  the  engineer  into  public 
executive  life,  if  such  reforms  as  the  initiative  and 
referendum  prevail,  will  be  a  demand  that  he  display  a 
quality  not  usually  conspicuous  among  engineers — the 
ability  to  describe  a  complicated  project  in  such  a  simple 
and  clear  statement  that  the  man  on  the  street  can 


understand  it.  The  success  of  democratic  government 
lies  in  the  intelligent  interest  which  the  citizens  take  in 
what  the  officials  are  doing.  More  and  more,  therefore, 
will  it  be  the  business  of  the  engineer  to  educate  the 
public. 

The  presence  of  men  belonging  to  one  profession  in 
different  branches  of  the  public  service  ought  to  brin^ 
about  a  closer  coordination  of  the.se  branches.  Gov¬ 
ernmental  departments  are  of  necessity  specialized,  and 
of  necessity  there  mu.st  be  direct  lines  of  authority;  but 
unle.ss  there  are  cross  lines,  .short  cuts  from  one  depart¬ 
ment  to  another,  there  is  tremendous  loss  of  efficiency 
and  great  waste.  We  have  done  well  doubtless  to  em¬ 
phasize  the  organization  chart,  but  unless  we  organize 
the  cross  lines  we  shall  not  have  a  perfect  organism. 
In  all  this  we  can  learn  much  from  the  organization  of 
the  human  body.  The  nervous  system  and  the  cir¬ 
culatory  system  are  radically  planned,  but  not  every 
function  is  controlled  by  the  brain.  The  human  body  is 
full  of  .short  cuts,  and  different  parts  perform  many 
automatic  acts.  The  body  politic  should  also  provide  for 
reflex  actions. 

Such  an  organization  as  that  of  the  New  York  So¬ 
ciety  of  Municipal  Engineers,  which  brings  together 
engineers  from  all  the  various  departments  where  engi¬ 
neers  are  employed,  is  an  example  of  coordination  in  a 
general  way.  But  there  is  no  intrinsic  reason  why  more 
specific  coordination  cannot  be  made  as  a  part  of  the 
regular  machinery  of  government. 

Conserve  Resources  and  Use  Forces  of  Nature 

Professor  Swain  has  said  that  the  conservation  of  our 
resources  is  a  social  problem.  This  being  granted, 
is  it  not  the  engineer  who  must  guide  the  people  in 
their  use  of  these  resources?  He  knows  the  propertie.s, 
advantages  and  cost  of  different  resources,  and  if  he 
will  he  can  advise  their  use  or  disuse,  looking  not  only 
to  the  benefit  of  the  job  at  hand  but  to  the  possible  ex¬ 
haustion  of  the  supplj’.  He  can  often  find  a  way  to  use 
natural  forces  instead  of  power  created  by  the  consump¬ 
tion  of  resources.  It  is  not  without  significance  that  the 
English  engineer  Tredgold  defined  engineering  as  the 
“employment  of  the  great  forces  of  nature  for  the  use 
and  convenience  of  man.”  Tredgold  did  not  say  the  em¬ 
ployment  of  the  resources  of  nature. 

If  the  state  becomes  the  conserver  of  the  resources  of 
the  world,  the  engineer  in  government  employ  will  be 
an  important  factor  in  guiding  the  conservation  move¬ 
ment.  The  war  has  taught  us,  as  nothing  else  ever  did, 
the  importance  of  our  basic  productions. 

The  war  is  getting  the  peoples  of  the  world  acquainted 
with  each  other.  It  is  getting  people  to  think  about  the 
resources  of  the  globe  in  terms  of  worldwide  necessitie.s. 
It  is  elevating  business,  commerce  and  transportation 
to  a  higher  plane  than  they  have  ever  occupied  before. 
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It  has  emphasized  the  benefit  of  organization.  The 
threads  of  commerce  are  gradually  binding  the  coun¬ 
tries  together.  Hence  the  engineer  is  more  and  more 
to  find  a  field  for  his  service  abroad. 

When  one  considers  Russia  and  Siberia — with  their 
resources  of  field,  forest  and  mine — China,  Japan,  the 
Philippines,  and  India,  and  when  one  considers  also 
Africa,  South  America,  Mexico,  Cuba,  and  the  many 
tropical  islands,  it  is  evident  that  the  resources  of  the 
world  are  very  far  from  being  exhausted.  More  and 
more  must  the  engineer  think  in  terms  of  the  world. 
But  in  doing  so  the  idea  of  exploitation  must  forever 
be  renounced.  Beneficiency  mu.st  be  practised  abroad  as 
well  as  at  home. 

The  Greatest  Hydraulic  Problem 

The  work  of  engineers  in  foreign  lands  will  greatly 
help  solve  our  own  problems.  Let  us  take,  for  example, 
the  control  of  Chine.se  floods,  the  greatest  hydraulic 
problem  in  the  world.  If  American  engineers  can  help 
C  hina  solve  this  problem,  the  problem  of  the  Mississippi 
will  afterward  be  as  child’s  play.  If  American  sanitary 
engineers  can  teach  China  how  to  solve  her  .sewage  dis¬ 
posal  problem  and  to  utilize  the  fertilizing  elements  of 
human  beings  in  a  decent  manner  it  may  revolutionize 
sewage  dispo.sal  in  America. 

Foreign  service  is  especially  attractive  to  young 
men.  The  scattering  of  young  men  through  the  Eng¬ 
lish  colonies  has  been  of  great  benefit  to  Great  Britain. 
It  would  be  well  for  us  to  encourage  such  service  in 
order  to  interest  our  educated  and  influential  young  men 
in  governmental  work  and  thus  raise  the  standard  of  the 
personnel  engaged  in  such  work. 

Domestic  Engineering 

It  is  not  necessary  to  go  abroad  to  find  new  fields  and 
new  problems.  The  present  war  has  done  much  to  ex¬ 
pand  the  field.  One  of  the  most  interesting  is  the  en¬ 
trance  of  the  engineer  into  the  field  of  domestic  engi¬ 
neering,  or,  in  other  words,  housing.  The  health  re¬ 
ports  of  fifty  and  seventy-five  years  ago  were  full  of  the 
needs  of  better  housing,  and,  although  a  great  deal  has 
been  accomplished  in  that  time,  we  are  still  talking 
about  new  building  laws  and  housing  laws,  and  com¬ 
plaining  of  non-enforcement  of  regulations.  The  laws 
are  indeed  chaotic  and  archaic,  flawful  and  awful. 

Until  recently  the  engineer  has  not  taken  a  lead¬ 
ing  part  in  providing  shelter  for  the  people.  House 
building  has  been  largely  an  individual  matter.  But  the 
war  has  changed  all  this.  Now  we  see  the  uncommon 
sight  of  engineers  constructing  houses  by  hundreds  and 
thousands,  building  military  towns  and  camps,  and  or¬ 
ganizing  companies  for  wholesale  house  building.  The 
demand  for  low-priced  houses  has  become  pressing,  and 
the  need  of  temporary  houses  of  laborers  at  many  war 
plants  has  been  enormous.  Engineers  and  architects  are 
working  out  details  of  design  and  standardizing  meth¬ 
ods  of  construction. 

In  standardizing  building  construction  we  can  learn 
much  from  the  Chinese.  In  China  and  in  Korea  a  beam 
IS  a  beam,  and  a  board  is  a  board.  Houses  are  built  of 
earns  and  boards  of  standard  size.  Even  ornamental 
features,  such  as  brackets,  etc.,  are  standardized, 
i^eams  taken  from  an  old  house  may  be  again  used  in  a 


new  house.  Scaffolding  is  used  over  and  over.  All  this 
has  been  from  necessity,  neverthele.ss  it  makes  mightily 
for  conservation,  and  does  not  produce  a  dreary  mo¬ 
notony  of  buildings,  as  one  might  think.  With  the  eyes  ' 

of  the  engineers  once  opened  to  the  possibilities  which  • 

exist,  we  may  expect  to  see  the  whole  problem  of  hous-  * 

ing  approached  from  a  new  point  of  view  and  given  a 
strong  push  toward  solution. 

City  planning  is  another  pha.se  of  this  problem,  and  is. 
of  course,  much  broader  than  housing.  The  restriction 
of  buildings  in  height,  bulk  and  use,  as  in  the  recent  law 
of  New  York  City,  is  an  important  development. 

The  New  Engineering  Education 

To  carry  out  the  functions  outlined  the  engineering 
profession  must  be  a  great  composite  of  .specialists  and 
must  contain  al.so  many  men  of  broad  attainments, 
education  and  experience.  But  all  of  the  varying  types 
of  engineers  mu.st  be  held  together  by  a  common  bond 
and  that  bond  is  science.  The  engineer  applies  science, 
drawing  upon  natural  resources  and  the  forces  of  nature 
in  a  large  way  for  the  use  and  convenience  and  happi¬ 
ness  of  man.  The  love  of  physical  science,  respect  for 
mathematical  law,  and  a  constructive  imagination  are 
the  foundation  qualities  of  an  engineer,  but  along  with 
them  must  go  an  appreciation  of  human  needs  and  de¬ 
sires. 

To  provide  this  body  of  specialists  in  applied  science 
it  will  be  necessary  to  maintain  many  engineering 
schools  and  to  have  these  differ  from  one  another. 

There  must  be  manual-training  schools,  technical 
schools,  and  university  schools  of  applied  science; 
schools  with  courses  of  two  years,  four  years,  five  and 
more  years;  schools  with  the  usual  academic  terms, 
schools  which  run  the  year  through,  schools  in  which 
work  and  instruction  are  alternated,  and  schools  in  the 
evening.  To  have  all  technical  schools  standardized 
would  be  most  unfortunate.  To  have  a  large  number 
of  moderate-sized  schools  might  be  better  than  a  few 
very  large  schools.  Overgrown  schools  have  some  of  the 
faults  of  overgrown  cities.  There  should  be  more  com¬ 
petition  in  engineering  education,  but  at  the  same  time 
more  cooperation  in  the  use  of  large  and  expensive 
laboratories  and  machinery  and  more  cross  connections 
between  schools. 

Pure  and  Applied  Science  Merging 

The  war  has  completely  and  forever  broken  down  the 
barrier  between  pure  science  and  applied  science.  The 
teacher  of  pure  science  is  no  longer  to  live  in  isolation, 
to  be  placed  on  a  pede.stal  or  scornfully  regarded  as  a 
theorist,  and  the  man  whose  instincts  are  for  organiza¬ 
tion  and  for  the  utilization  of  what  is  known  must  not 
claim  too  much  for  his  achievements.  So  also  has 
the  barrier  broken  down  between  the  arts  man  and  the 
science  man,  and  in  my  opinion  the  return  to  the  study 
of  the  classics,  of  language,  of  literature,  of  history  and 
of  government  by  men  who  are  planning  to  be  engi¬ 
neers  will  take  place  to  an  increasing  extent.  The  wider 
work  in  engineering  will  need  a  broader  foundation. 

Professor  Mann,  in  his  studies  of  engineering  teach¬ 
ing  in  America,  has  emphasized  the  needs  of  character 
building  and  personality  as  primal  requisites,  and  the 
importance  of  studying  science,  engineering  practice 
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and  the  cost  of  works,  and  holds  that  the  last  two  are 
receiving  too  little  attention  in  the  schools  today.  The 
reason  why  this  has  not  been  done  is,  of  course,  ob¬ 
vious;  namely,  that  in  the  ordinary  four  years  course 
there  is  not  time  to  study  all  of  the  necessary*  funda¬ 
mental  subjects  and  at  the  same  time  go  very  far  into 
such  matters  as  practice  and  cost.  To  do  this  properly 
requires  more  than  four  years  of  study.  Students  in¬ 
tending  to  be  lawyers,  mini.sters  or  doctors  expect  to 
study  not  four  years  only,  but  six  or  seven.  Why  should 
the  young  man  who  wishes  to  become  great  in  the  pro¬ 
fession  of  engineering  expect  to  give  less  time  to  his 
preparation  for  a  life’s  work?  In  the  new  democracy 
the  country  will  need  more  men  of  this  type. 

The  Engi.nekring  Society  as  a  Graduate  School 

Many  young  men  cannot  afford  to  study  more  than 
four  years,  some  cannot  give  even  that  time;  and  the 
engineering  graduate  does  not  immediately  begin  to 
practice  or  preach,  as  the  doctor  or  the  minister  does, 
but,  whatever  his  training,  begins  at  the  bottom  and 
works  up.  This  apprenticeship  is  necessary,  and  no 
amount  of  schooling  can  replace  it.  If  the  time  in  school 
is  limited,  it  is  all  the  more  necessary,  in  my  opinion, 
that  it  be  spent  in  learning  fundamental  principles,  and 
that  specialization  be  not  carried  too  far — not  as  far 
at  it  often  is  today.  Where,  then,  is  the  young  man,  the 
ordinary  technical  school  graduate,  to  learn  about  prac¬ 
tice  and  costs  and  ail  that? 

It  seems  to  me  that  here  is  an  opportunity  for  the 
engineering  society  which  has  thus  far  been  neglected, 
('onditions  ought  to  be  such  that  the  graduate  in  engi¬ 
neering  entered  some  professional  engineering  society 
as  a  matter  of  course.  Here  he  ought  to  find  oppor¬ 
tunities  for  learning  about  engineering  practice  and 
costs,  in  the  best  of  all  ways — that  is  by  coming  in  con¬ 
tact  with  engineering  works  them.selves  and  the  men 
who  build  them. 

It  would  not  be  a  difficult  matter  for  engineering  so¬ 
cieties  to  offer  short  courses  of  lectures  given  by  the 
older  members  for  the  benefit  of  the  younger.  And  I 
venture  to  say  that  members  no  longer  juniors  would 
be  glad  to  attend  such  short  courses  in  order  to  refresh 
themselves.  Too  much  have  our  society  meetings  be¬ 
come  mere  formal  lectures  illustrated  with  lantern 
slides.  The.se  are  all  very  well,  but  they  are  not  enough. 
We  need  the  more  frequent  meeting  of  small  groups. 
I  offer  this  as  a  recommendation — that  the  Boston  So¬ 
ciety  of  Civil  Engineers  arrange  for  a  few  series  of 
short  lectures  in  engineering  practice  during  the  com¬ 
ing  year,  for  the  benefit  of  members  of  the  society. 

Individualistic  Democracy 

My  final  thought  recurs  to  the  new  democracy.  I  be¬ 
lieve  that  when  the  good  features  of  the  socialist  pro¬ 
gram  have  been  sifted  from  the  bad,  there  will  follow  a 
new  organization  of  society  in  which  individuality  will 
be  the  prominent  note.  Although  a  democracy,  it  will  be 
a  highly  specialized  and  well  disciplined  and  organized 
democracy,  where  the  natural  inequalities  of  men  and 
women  will  be  recognized  and  rewarded  but  where  all 
will  have  an  equal  chance  to  obtain  the  great  satisfac¬ 
tions  of  life.  But  we  shall  never  arrive  at  this  condi¬ 


tion  unless  our  .students  throughout  their  entire  school 
age  are  taught  to  develop  their  own  personalities,  unless 
we  adopt  some  form  of  democratic  military*  discipline, 
unless  efforts  are  made  to  find  the  right  job  for  the 
right  man,  and  unless  more  efforts  are  made  to  bring 
different  cla.sses  of  workers  and  employers  to  sympa¬ 
thize  with  the  contributions  of  each  other  to  the  com¬ 
mon  good. 

But,  above  all  and  before  everything  else,  we  must 
win  the  war. 

Old  Toll  Bridge  Taken  by  Government 
Has  Interesting  History 

The  old  Missouri  River  bridge  at  Fort  Leavenworth. 

recently  seized  by  the  Government  to  improve  the 
connection  between  the  fort  and  a  newly  developed  reser¬ 
vation  on  the  east  side  of  the  river,  has  a  history  that 
is  representative  of  many  private-company  highway 
bridges.  Inefficient  service  and  the  loss  of  a  large  part 
of  the  original  investment  feature  the  case. 

The  structure  was  built  in  1872  by  the  Kansas  &  Mis¬ 
souri  Bridge  Co.  for  combined  railway  and  highway 
use.  Bonds  for  $750,000  were  sold,  largely  in  Holland, 
but  after  only  four  years  the  mortgage  was  foreclosed 
for  default  in  interest.  The  buyers,  the  Leavenworth 
Bridge  Co.,  executed  a  mortgage  for  $600,000  in  1880. 
Six  years  later  a  fire  wrecked  part  of  the  bridge.  Until 
1894  the  Rock  Island  and  the  Chicago  Great  Western 
operated  over  the  bridge,  but  in  that  year  they  aban¬ 
doned  it  for  another  crossing,  and  thereafter  the  oid 
bridge  was  used  for  highway  traffic  only.  In  1899  it 
was  sold  at  foreclosure  a  second  time,  the  Fort  Leaven¬ 
worth  Bridge  Co.  becoming  the  owner. 

The  structure  has  three  wrought-iron  truss  spans  of 
the  triple-intersection  Post  type,  312  to  337  ft.  long,  and 
about  32  ft.  deep,  and  a  long  timber  trestle  across  the 
bottomlands  on  the  east  side  of  the  channel.  The  three 
piers  consist  each  of  a  pair  of  cast-iron  cylinders  8  to 
12  ft.  in  diameter,  filled  with  concrete  and  protected  by 
masonry;  one  is  on  pile  foundations,  while  the  two 
others  are  on  rock. 

The  decking  is  of  wood,  on  fioorbeams  attached  to  the 
truss  panel  points  by  steel  plate  hangers. 

The  metal  work  of  the  bridge  has  remained  in  ex¬ 
cellent  condition.  An  examination  five  years  ago  showed 
it  to  be  well  preserved  and,  according  to  estimates,  to 
have  90%  of  its  original  load-carrying  capacity.  The 
decking  was  badly  decayed,  however. 

Six  or  eight  years  ago  the  east  approach  of  the  bridge, 
already  seriously  weakened  by  decay,  was  completely 
destroyed  by  high  water  and  had  to  be  rebuilt.  In  1913 
the  wooden  decking  near  the  west  end  was  partly  de¬ 
stroyed  by  fire;  no  perceptible  injury  was  done  to  the 
trusses  or  fioorbeams,  however. 

Application  repeatedly  was  made  to  the  Government 
to  assist  in  keeping  the  bridge  in  repair,  but  these  ap¬ 
peals  met  with  no  response.  A  little  over  two  years  ago 
the  removal  of  the  bridge  was  again  agitated  by  river 
interests,  and  a  hearing  was  held  at  the  U.  S.  Engineer 
Office  in  Kansas  City.  No  action  resulted.  Now  that 
the  Government  has  taken  over  the  bridge  it  will  proba¬ 
bly  be  restored  to  many  years  of  useful  service. 


Divide  Cost  Five  Ways  on  Alton  Grade  Separation 


Extension  of  Electric  Line  Necessitates  Alteration— Five  Parties  Share 
Expense  Bridge  Will  Be  Slid  Into  Place 


STREET  depression  and  street  diversion  are  the  main  &  Alton  crossing,  and  has  approach  grades  of  8  per  cent. 

points  in  the  separation  of  grades  at  the  intersection  and  7.25  per  cent, 
of  the  Chicago  &  Alton  R.R.  and  College  Ave.,  at  Alton,  This  .separation  of  street  and  electric  railway  grades 
Ill.  The  State  of  Illinois  desired  the  Alton  &  Eastern  along  College  Ave.  necessitates  a  change  in  an  inter- 
Electric  Ry.  to  extend  its  line  on  College  Ave.  to  the  secting  street,  as  the  depressed  track  space  made  it 
new  State  Asylum  for  the  Insane,  but  a  railway  grade  impossible  to  carry’  Rogers  Ave.  across  College  Ave. 
crossing  of  the  two  lines  was  not  permissible.  To  permit  The  north  side  of  the  former  street  therefore  is  closed, 
the  building  of  this  extension  and  also  to  provide  a  safer  and  a  new  diagonal  connecting  road  is  built,  as  .shown 
crossing  for  pede.strians  and  street  vehicles,  the  plan  on  the  plan.  This  added  some  $1500  to  the  co.st. 
for  complete  separation  of  the  railway  and  street  was  A  single-track  plate-girder  through  bridge  carries  the 
adopted  as  the  result  of  conferences  between  officials  Chicago  &  Alton  R.R.  across  the  subway.  The  total 
of  the  railways,  the  city  and  the  State  Public  Utilities  width  between  abutments  is  46  ft.,  including  a  4-ft. 
Commission.  sidewalk,  24-ft.  roadway  and  16-ft.  track  space  for  the 

Practically  no  change  is  made  in  the  grade  of  the  electric  line.  The  bridge  has  two  spans,  supported  by 
Chicago  &  Alton  tracks,  which  are  raised  only  4  in.  the  concrete  abutments  and  a  .steel  bent  on  the  wall 

The  street  is  depressed  15  ft.  at  the  crossing,  with  betwen  the  roadway  and  the  electric  line.  It  is  designed 

approach  grades  of  6  per  cent.,  the  change  in  grade  for  Cooper’s  E-60  loading. 

extending  over  a  distance  of  about  650  ft.  This  gives  The  solid  floor  construction  consists  of  I-beams  framed 
12  ft.  clear  headway,  which  is  sufficient  for  street  between  the  girders  and  carrying  a  reinforced-concrete 
traffic,  but  not  for  the  electric  cars.  Any  additional  deck  slab.  The  surface  of  the  slab  is  concave,  forming  a 
lowering  would  have  involved  longer  approaches  or  longitudinal  drain  with  down-pipes,  and  its  sides  are 

stvjeper  grades.  To  avoid  the.se  undesirable  conditions,  carried  up  to  the  top  of  the  girders,  forming  a  trough 

the  street  and  electric  railway  grades  are  separated,  for  the  stone  ballast.  On  the  concrete  is  a  layer  of 
The  width  of  the  .street  is  divided  into  two  sections,  mastic  and  waterproofing  fabric  having  a  thickness  of 
one  side  for  the  roadway  and  sidewalk  and  the  other  IJ  in.  at  the  sides  and  2  in.  at  the  center, 
for  the  single-track  electric  line.  This  latter  portion  is  Wood  forms  were  fitted  between  the  12-in.  50-lb.  I- 
depressed  3  ft.  lower  than  the  street  at  the  Chicago  beams,  which  are  spaced  19 i  in.  on  centers.  For  con¬ 
venience  of  removal  the  sur¬ 
face  of  the  forms  was  just 
below  the  top  flanges  of  the 
I-beams,  so  that  these  flanges 
are  embedded  in  the  con¬ 
crete.  The  minimum  depth  of 
slab  between  I-beams,  at  the 
center  of  the  floor,  is  4i  inches. 

This  bridge  was  built  com¬ 
plete,  with  ballast  and  track, 
on  falsework  alongside  the 
temporary  trestle  carrying  the 
railway  across  the  cut  for  the 
street  lowering.  The  erection 
falsework  consisted  of  four 
timber  bents,  one  near  the  face 
of  each  abutment  and  the 
others  on  either  side  of  the 
location  of  the  middle  bent. 
The  bents  were  long  enough 
to  carry  the  bridge  in  its  erec¬ 
tion  and  permanent  position. 

For  sliding  the  bridge  into 
place  each  bent  had  a  pair  of 
80-Ib.  rails  spiked  to  the  cap, 
with  filled  blocks  placed  be¬ 
tween  these  at  intervals  of  & 
ft.  Before  the*  girders  were 
landed  on  the  bents  they  were 
fitted  with  shoes,  each  consist- 
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the  improvement  were  prepared  by  J.  W.  Reid,  bridge 
engineer,  under  the  direction  of  H.  T.  Douglas,  Jr,,  chief 
engineer  of  the  Chicago  &  Alton  R.  R.  These  were  ap¬ 
proved  by  the  other  parties  interested  and  by  the  State 
Public  Utilities  Commission.  The  execution  of  the  work 
was  under  the  direction  of  the  railway  company,  J. 
E.  Schwaab  being  resident  engineer  in  charge.  H.  F. 
Alerker  is  engineer  for  the  Alton  &  Eastern  Electric 
Railroad. 
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Computing  Moments  on  Irregularly 
Spaced  Flat-Slab  Panels 

By  Using  Three-Moment  Theorem,  Girderiess  Concrete 
Floors  with  Odd  Length  Column  Spacings 
Can  Be  Analyzed 
By  W,  Stuart  Tait 

Vice  President  and  Chief  Engineer.  Concrete  Steel  Products  I'o,. 
Chicago 

The  analysis  of  the  moment  distribution  in  a  rein- 
forced-concrete  flat-slab  floor  system  with  panels 
spaced  irregularly  in  one  direction  and  constant  in  the 
other  has  not  been  published,  to  the  writer’s  knowledge. 
Such  a  construction,  however,  is  not  unusual,  especially 
as  considerable  irregularity  in  column  spacing  is  per¬ 
mitted  by  the  customary  restriction  of  the  ratio  between 
the  two  sides  of  a  panel  to  four-thirds.  By  the  applica¬ 
tion  of  Clapeyron’s  Theorem  of  Three  Moments  the 
writer  has  made  an  analysis  which  gives  results  which 
agree  with  the  established  rules  for  the  design  of 
flat-slab  construction.  Herewith  is  worked  out  such 
an  analysis  for  the  arrangement  of  spans  shown  in  the 
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diversion.  Of  this,  31.67  per  cent,  will  be  paid  by  the 
State  of  Illinois,  33.33  per  cent,  by  the  Chicago  & 

Alton  R.R.,  25  per  cent,  by  the  electric  railway,  5  per 
cent,  by  the  city  of  Alton,  and  5  per  cent,  by  the  town¬ 
ship  of  Wood  River.  The  cost  of  consequential  damages 

is  assumed  by  the  city  and 
the  township  within  their 

respective  corporate  limits,  accompanying  diagram,  that  is  for  panels  uniformly 
Work  was  begun  in  June,  20  ft,  long  in  one  direction  and  varied  in  the  other  di- 
1917,  and  will  be  completed  rection  as  follows:  16  ft.,  25  ft.,  16  ft.,  20  ft.  and  a 
in  the  spring.  J.  J.  Wueln-  central  panel  of  16  ft. 

ner  &  Son  have  the  contract  The  bending  moment  at  the  exterior  column  will  be 
for  grading,  masonry’  and  taken  as  xch  60,  where  w  =  total  exterior  panel  load  and 
paving.  The  bridge  is  be-  L  the  span.  This  moment  has  been  established  and  ac- 
ing  built  by  the  American  cepted  by  many  engineers  and  while  it  varies  slightly 
Bridge  Co.,  and  it  will  be  depending  on  the  relative  stiffness  of  the  column  and 
moved  into  place  by  the  slab  and  also  on  the  profile  of  the  bracket  on  the  ex¬ 
railway  company’s  forces  as  terior  column,  it  is  a  reasonable  value.  After  accepting 
described  above.  Plans  for  this  moment  the  other  moment  the  other  moments  M,, 
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etc.,  will  be  found  by  Clapeyron’s  Theorem,  as  influence  of  the  unequal  arrangement  of  spans  on  the 
follows ;  moment  at  the  center  of  the  second  span. 

WL  m'X20XP  (W  ■  Assume  the  total  bending  moment  at  the  center  of 

.Ui  =  —  gQ  =  ~  "T  ~  60  n)  the  span  in  the  direct  band  or  the  positive  moment  at 

.  the  outer  section  in  flat-slab  construction  as  —  0.0116 

Ml/ 1  •  2M2(/i  •  /:)  .M;,/;  =  ‘  ^  ’  (2)  '<■/,//  for  an  interior  panel,  whose  sides  are  /,  and  l„ 

v-hich  is  in  accordance  with  the  American  ('oncrete  In- 
M-h  2M-,(/-  •  1 3)  •  M4/3  =  '  X-  (3)  stitute  ruling.  This  value  is  ba.sed  on  a  series  of  equal 

^  spans  in  each  direction.  If  therefore  we  had  a  .series 

M  I3  ■  2MAh  *  It)  ■  M’lt  =  — (4)  panels  25  ft.  by  20  ft.,  the  moment  in  a  direct  band 
"  ’  ^  4  ,  4  4  ^  point  corresponding  to  .\\  would  be  =  0.0116 

If  /  9M  (I  ->  I  \  Ml  =  X  20  X  25’.  By  multiplying  this  moment  by  the  in- 

■  *  *  '■  *  ’■  '  ^  ‘  fluence  factor  C,,  we  obtain  the  moment  in  the  direct 

band  at  this  point  in  the  series  of  unequal  span  shown. 

Thus  .solving  Eq.  6  for  equal  spans  of  unit  length 
and  writing  Q,  for  A’,, 


Consider  the  moments  per  lin.ft.  of  slab  only 

,,  ,  M’  X  1  16' 

.  .1/1  becomes  ~  ~  -4.27m' 


Substituting  in  Eq.  2,  we  get  82  M,  -|-  25  M,  ^ 
—4861.8  w 

Substituting  in  Eq.  3,  we  get  25  M,  -j-  82  M,  4  16  .1/, 
—4930.2  w 

Substituting  in  Eq.  4,  we  get  16  M,  72  M,  +  20 
—3024  «’ 

Substituting  in  Eq.  5,  we  get  20  M,  4-  88  M,  = 
—3024  ir 

Solving  the.se  simultaneous  equations 
M,  =  —4.27  M- 
M,  =  — 46.8w 
M,  =  — 41  IV 
M,  =  — 24.9  to 
M,  =  —28.6  w  =  M. 

Now  find  the  positive  moments  N„  N^,  etc.,  as  follows 


and  transposing  by  multiplying  by  as  indicated  in  the 
preceding  paragraph,  the  new  bending  moment  Q,  so  de- 
lived  will  be  the  moment  occurring  in  the  first  .span, 
assuming  that  the  moment  obtained  is  that  occurring  in 
a  span  adjoined  by  a  number  of  spans  equal  to  it.  Then 
=  0.065  H'  I*  —  16.6  w 

By  a  similar  operation  then 

.  =  0.035  w  I  ’  =  2.8  w 

=  0.044  IV  r  =11.3  IV 
g,  =  0.042  IV  /;  =  16.8  w 
g.  =  0.043  tv  i;  =  1 1.0  tv 

The  solution  for  negative  moments  is  rather  more 
complicated.  The  values  A/„  .V/^,  etc.,  are  the  bending 
moments  at  the  supports  per  foot  width  for  one-way  con¬ 
struction  for  the  spans  shown.  The  total  bending  mo¬ 
ment  at  the  column  head  section  again  based  on  equal 
spans  is  0.0325  tv  /,//,  where  /,  and  /,  are  the  sides  of  the 
panel  considered. 

Referring,  now,  to  the  diagram,  the  moment  at  point 
M,  could  either  be  written  0.0325  tv  s  I'  or  0.0325  tv  s  1‘ 
or  the  mean  of  I,  and  or  could  be  u.sed  thus,  0.0325 
ws  (ij  -f  /,)’.  So  long  as  we  u.se  the  same  form  of 
(Miuation  in  obtaining  the  value  of  P'  and  later  the  flat- 
slab  bending  moment  at  this  point,  identical  results 
will  be  obtained.  It  was,  therefore,  decided  to  use  the 
third  form  of  equation  and  in  calculating  the  negative 
moments  always  to  use  the  mean  to  the  adjoining  spans. 

Thus  solving  Eq.  1  for  equal  spans  of  unit  length  and 
writing  P,  for  M, 

P,  =  —  0.0167  w 

and  transposing  as  noted  in  the  previous  paragraph 
P,  =  —  0.0167  tv  i;  =  4.27  w 

On  this  page  is  a  tabulation  of  M„  M^,  etc.,  etc., 
P,,  P„  etc.,  g„  g„  etc.,  and  also  C„  C„  etc. 


N,  =  6.47  tv  (6) 

N,  =  34.23  w  (7) 

A\  =  — 0.95  tv  ( 8  > 

N,  =  23.25  w  (9) 

A\  3.4  M'  (10) 

The  quantities  M„  M„  etc.,  and  A^„  N„  etc.,  are  the 
bending  moments  per  lin.ft.  at  their  respective  points 
for  the  series  of  spans  shown  in  the  diagram  and  are 
based  on  one-way  construction.  If  we  obtain  a  value 
for  A/,  similar  to  the  above  but  where  /„  etc.  are  all 
16-ft.  spans  and  for  this  new  value  we  write  Q,.  we  can, 
by  dividing  N,  by  g„  obtain  a  factor  C,.  This  factor  C, 
is  an  exact  expression  of  the  influence  of  the  unequal 
arrangement  of  spans  on  the  moment  at  the  center  of 
the  first  span.  So,  also,  if  we  obtain  a  similar  value  for 
.V^,  but  where  /„  /„  etc.,  are  all  25-ft.  spans,  and  for 
this  new  value  write  g„  we  can  obtain  a  factor  C,  = 
S.,  Qy  Similarly  this  factor  C,  is  an  expression  of  the 


TABrUATIOX  OF  MOMENTS  A.NI)  COKFFICR'ATS  FOK  IRKWIUI.AK  .SPANS 
All  Values  Given  Are  Multiplied  by  W 


Value*  of  Moments  for  serie*  of  unequal 
xpan*... .  . 


Value*  of  Moments  for  serie*  of  fH]uaI 
spans . .  . . 


'In’iipfyin*  factor  to  obtain  correct  flat 
slab  moments  M, 


M,  =  0.0325  X  300  X  20  X  18’  X  0-92  = 

—58,000  ft.-lb. 

N,  =  0.0116  X  300  X  20  X  20’  X  1-38  = 

38,200 

M,  =  0.0325  X  300  X  20  X  18’  X  1-06  = 
—67,000  ft.-lb. 

N,  =  0.0116  X  300  X  20  X  16’  X  0-31  =  5500  ft.-lh 
Now  consider  the  direct  bands  normal  to  the  above. 
Referring  to  the  diagram  of  the  bands  it  is  apparent 
that  each  whole  band  must  be  split  into  two  half  band.': 
to  arrive  at  the  total  moment.  Thus,  in  the  case  of  mo¬ 
ment  R,  this  moment  is  made  up  of  one-half  of  a  direct 
band  of  20-ft.  span  in  each  of  two  panels  16  x  20  ft.  and 
25  X  20  ft. 

We  therefore  find  as  follows: 

R^  =  i  X  0.0116  w  I,  X  1.’  =  i  X  0.0116  X  300  X  16 
X  20’  =  11,100  ft.-lb. 

R, =  hX  0.0116  u>  (16  X  20’  -I-  25  X  20’)  = 

28,500  ft.-lb. 

/e,  =  J  X  0.0116  w  (25  X  20’  -f  16  X  20’)  = 
28,500  ft.-lb. 

iJ,  =  J  X  0.0116  m’  (16  X  20’  -f  20  X  20’)  = 
25,000  ft.-lb. 

R^  =  f,  X  0.0116  w  (20  X  20'  +  16  X  20’)  = 
25,000  ft.-lb. 

R,  =  R,  =  25,000  ft.-lb. 

Similarly : 

S,  =  —1  X  0.0325  w  X  16  X  20’  =  —31,300  ft.-lb. 

S,  =  —h  X  0.0325  M>  (16  X  20’  -(-  25  X  20’)  = 

—80,000  ft.-lb. 

S3  =  — i  X  0.0325  (25  X  20'  +  16  X  20')  = 

—80,000  ft.-lb. 

S,  =  —  J  X  0.0325  w  (16  X  20'  4-  20  X  20')  = 
—70,500  ft.-lb. 

S,  =  — J  X  0.0325  m;  (20  X  20’  -f  16  X  20')  = 
—70,500  ft.-lb. 


This  may  be  continued  as  follows 


The  application  of  the  development  to  the  moment 
P,,  for  in.stance,  will  then  be  as  follows:  If  the  value 
be  divided  by  P„  we  will  obtain  a  coefficient  C.,  which 
is  an  exact  expression  of  the  influence  upon  the  bending 
moments  of  the  unequal  spans  shown.  Then  the  total 
bending  moment  in  the  column  head  section  at  this  point 

(I  -f-  Is)* 

in  the  series  of  spans  shown  =  0.0325  ws-  *-  g  X  Cr 

The  above  treatment  applies  only  to  the  rectangular 
bands  running  directly  across  the  spans  shown  in  the 
diagram.  A  similar  analysis  can  be  prepared  for  the 
diagonal  band  by  considering  the  series  of  spans  apply¬ 
ing  as  the  mean  between  the  spans  shown  and  20  ft.  the 
span  in  the  other  direction.  Thus  for  the  diagonal  band 

analysis  I,  becomes  ^  ^  =  18  ft.  and  I,  22  ft.  6  in., 

etc.  In  extreme  cases  it  is  well  to  make  this  analysis, 
but  in  general  it  will  be  satisfactory  to  arrive  at  factors 
for  the  diagonal  bands  by  taking  the  mean  between  the 
above  factors  C„  C„  etc.,  and  unity,  and  apply  these 
to  the  diagonal  band.  It  is  also  apparent  that  since 
the  entire  bending  moment  at  the  columns  is  provided 
for  by  analysis  in  the  two  rectangular  directions  only 
that  no  factors  will  be  required  for  negative  moments  in 
the  diagonal  bands.  Accordingly  we  have  the  following 
factors : 

AI.I.  VAl.ri'>i  (JIVKN  AUK  MI  I.TUM.IKI)  HY  W 


Multiplying  factor  to  obtain  the  tiio> 

ment  in  niagonal  Han<l  0  7  I  20  0  46  1  10  0  66 

Having  these  coefficients  the  determination  of  the 
moments  can  then  be  found  on  the  basis  of  the  followin'.': 
moments  as  determined  for  a  flat-slab  of  even  column 
spacing. 

Col.  Head  Section  =  0.0325  ic  I  X  K 
Middle  Section  =  0.0065  w  I  X  K 
Direct  Band  cn  Outer  Section  =  0.0116  m;  I,  X  K 
Diagonal  Band  on  Inner  Section  =  0.00775  wl,  X  K’ 

All  of  these  are  in  accordance  with  the  ruling  of  the 
American  Concrete  Institute,  as  noted  in  Vol.  XIII  of  its 
“Proceedings.” 

Assuming  that  w  =  total  load  per  sq.ft.  =  300  lb. 
and  that  the  column  spacing  in  the  direction  normal  to 
the  irregular  spans  is  20  ft.,  we  find 


Turning  to  the  diagonal  bands,  we  find  in  the  ruling 
of  the  American  Concrete  Institute  that  the  moment 
across  the  inner  section  =  0.00775  w  I,  X  one  di¬ 
rection  and  =  0.00775  w  I,  V  in  the  direction  normal  to 
this.  Now  the  moment  in  each  diagonal  band  will  be 
equal  to  half  the  sum  of  these  two  values.  In  this  par¬ 
ticular  case,  owing  to  the  irregular  spans,  the  values 
thus  obtained  must  be  multiplied  by  the  coefficient  C„ 
to  C„.  We  find,  then, 

120 

Z).  =  4  0.00775  M’  (I.  X  K'  +  KX  O  X  c„  X  = 

4  0.00775  X  300(16  X  20’  -l-  ^O  X  16’)  X  0-7 
120 

X  =  12,200  ft.-lb. 

D,  ^  4  0.00775  X  300  (20  X  25’  -f  25  X  20’)  X 
1.29  =  36,500  ft.-lb. 

D,  —  4  0.00775  X  300  (16  X  20’  4-  20  X  16’)  X 

0.46  =  6700  ft.-lb. 

D,  =  4  0  00775  X  300  (20  X  20’  +  20  X  20’)  X 
1.19  =  24,100  ft.-lb. 

D.  =  4  0.00775  X  300  (16  X  20’  +  20  X  16’)  X 

0.66  =  9650  ft.-lb. 

From  these  bending  moments  the  slab  can  be  designed 
in  the  usual  manner,  making  adjustments  to  these  mo¬ 
ments  to  satisfy  the  minimum  moment  requirements  of 
the  building  code  being  used 
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Street  and  Sewer  Department  Cuts  Operating  Costs  in  Half  in  Two  Years  Complete  Daily,  Monthly  and  Yearly 
Records  for  Each  Car — Comparative  Results  for  Cars  Summarized  and  Posted 


By  C.  a.  Osier 

Seattle,  Wasiti. 

By  substituting  accurate  and  complete  cost  number  of  cars  that  are  idle  is  reduced  to  a  minimum. 

records  for  haphazard  and  useless  typewritten  Each  truck  driver  makes  out  a  daily  report  (Fonn 
memoranda  and  securing  the  active  cooperation  of  all  No.  2)  on  work  done  and  supplies  used.  This  is 

concerned,  the  street  and  sewer  department  of  Seattle  checked  by  the  stock  clerk  before  final  compilation  in 

reduced  the  daily  operating  cost  of  auto  trucks  from  the  office.  Gasoline  and  oils  are  supplied  to  the  ma¬ 
ll  2  to  $15  in  1913  to  an  average  of  $7.46  in  1916  and  chines  only  through  the  foreman  in  charge  of  the 

$8.81  in  1917,  the  rise  in  1917  as  compared  with  1916  garage  division.  At  the  close  of  the  day  the  amounts 

being  due  to  increased  prices  of  labor  and  materials,  of  these  are  assembled  on  Form  No.  3,  which  also  in- 

The  record  system  covers  the  14  automobiles  as  well  eludes  records  for  the  cars  owned  by  the  department, 

as  the  11  trucks  owned  by  the  department,  the  value  When  a  machine  requires  extensive  repairs  an  esti- 
of  which  totals  $50,000.  mate  is  made  on  Form  No.  4  and  submitted  to  the 

When  a  machine  leaves  the  garage  in  the  morning  superintendent  for  approval.  A  work  order  (No.  5) 

it  is  in  good  running  order.  Each  driver  signs  up  (and  authorizing  such  work  is  then  issued,  and  all  time  and 

later  on  surrenders)  his  car  on  a  daily  record  sheet  material  are  recorded  daily  on  the  form  for  that  pur- 

which  covers  all  the  trucks  and  automobiles  owned  by  pose  (No.  6)  until  the  work  is  completed,  when  a  com- 

the  department.  The  original  of  this  form  (No.  1)  parison  is  made  of  the  estimate  and  the  final  cost, 
is  sent  to  the  main  office  and  the  duplicate  held  in  the  Tire  records  (Form  7)  give  a  complete  history 
machine  shop.  The  head  machinist  is  thus  able  to  of  every  tire  in  use.  As  a  result  the  department  in  one 

keep  in  touch  with  all  the  cars  in  his  charge,  and  by  year  saved  in  rebates  alone  the  sum  of  $698.97.  By 

giving  immediate  attention  to  needed  minor  repairs  the  this  method  it  is  known  when  a  tire  has  outbved  its 

OPERATION  OF  ALTO  TRUCKS  IN  SEATTLE  STREET  AND  SEWER  DEPART.MENT.  DEC.  I,  191 S.  TO  .NOV  JO.  1916  * 

- -  Depm-Ution -  I'ndutribut*^ 

Gaa  Oil  WagrK  Marhinr  Tires  Time  Osrace  Total 

Oramm— 1910— JT .  $141  42  $28  70  $548  1$  $95  52  $156  57  $22  29  ‘*59  56  $1,052  21 

Ciranmi— 1911— 3T .  251  JO  3J.J5  880  49  186  56  26J  14  22  29  81  56  1.718  69 

Wlie— 1914^-1  T . 180  74  18  06  81J.94  257  29  200  7  J  22  27  79  91  1,572  94 

Gramm— 1912— JT  .  210  76  47  59  760  42  201  01  202  22  22  28  81  77  1,526  05 

P-A— 1912— 5T  .  234  92  21  66  741  49  181  17  271  51  22  25  69  48  1,542.48 

*G.  M.  C.  Eductor— 1915— 31  T .  213  17  13  69  903  23  421  73  161  01  16  05  57  79  1,786  67 

Vflie— 1916— 21  T  .  .  170  68  11  08  604  53  '  353  96  169  50  -14  60  46  36  1,370  71 

Totals .  $1,402  99  $174  13  $5,252  25  $1,697  24  $1,424  68  $142  03  $476  43  $10,569  75 

COMPARATIVE  UNIT  CO.ST8 

.—Average  Cost  Per -  Average  Miles  Per  Cost  Tons  Tons 

Gas  and  Gallon  Quart 

Miles  Day  Mile  Oil  Mile  Day  Gas  Oil 

Gramm— I9ia-3T  .  5,014  0  $6  77  $0  209  $0  033  32  2  3  84  13  5 

Gramm— 1911— 3  T  .  8,922  8  6  57  .192  031  34  1  3  88  20  7 

VeU«— 1914— I  T .  8,044  7  6.79  .195  024  34.7  4  89  34.52 

Gramm— 1912— 3T .  6,788.2  7  06  .  224  .  038  31  42  3.54  ’.I  05 

P-A-I9I2— 5T .  6,784  8  7  34  .227  .037  32  29  3  16  24  2 

♦Q  M.C.  Eductor- 1915— 31 T .  4,870  3  10  49  .  367  046  28  56  2  51  *7  57 

VVlie— 1916— 21  T.  6,960  0  8  C3  .197  026  40  8  4  48  .8  6 

TotaU .  47.384  8  $7  47  $0,223  $0  029  32  7  3  71  21  I  28,789  8  $0  367  20  3  2.69  10,722 

*  The  Q.  M.  C.  Elductor  is  a  catch-basin  power-cleaning  machine. 


Tons 
2,532  7 
6,387  5 
4,026  5 
5,201  6 
5,517  9 
3,220  0 
1,903  6 
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FORMS  TO  HKI.P  REDUCE  OPERATING  CO.ST 


The  original  .sixes  of  the  forma  ahown  were  aa  followa.  ( 1 ) 
12x14  in.,  with  carbon  duplicate.  (2)  8xix8|  in.  (3)  8)  x  H 
in.  (4)  6|x8|  in.  (5)  8)  x  5)  in.,  with  two  carbon  dupllcatea. 
(«)  14x10  in.  (7)  231x14  in.  (8)  26x17  in. 

mileage  guarantee.  Thus,  when  a  tire  overlaps  its 
guarantee,  it  will  result  in  reducing  the  operating  cost. 
The  department  has  had  tires  showing  the  remark¬ 
able  run  of  10,000  miles. 

At  the  end  of  each  month  there  is  made  up  for  each 
automobile  and  truck  in  the  department  a  record  of 
operating  costs  for  the  month  (Form  No.  8).  Finally 
this  information,  in  somewhat  condensed  form,  is 
brought  together  in  a  table  (reproduced  herewith).  A 
copy  of  this  table  is  placed  in  each  station  from  which 
trucks  operate.  A  friendly  competition  then  ensues  to 
reduce  costs.  The  results  gained  in  the  contest  are 
gratifying. 

The  automobiles  are  used  only  by  department  officials 
on  business  and  they  make  out  their  own  reports  for 
record  at  the  main  office. 

Truck  drivers  were  paid  $90  a  month  until  January, 
1917,  then  $100  until  May  1,  1917,  and  since  then  $110 
a  month.  They  work  eight  hours  a  day  from  the  time 
they  leave  until  they  return  to  the  barn.  They  leave 
and  return  to  the  barn  half  an  hour  earlier  than  the 
other  employes,  to  enable  the  repair  men  to  remedy 
any  minor  defects  before  the  next  day,  thus  reducing 
to  a  minimum  the  time  a  car  has  to  be  kept  in  the 
shops.  Slight  resentment  at  being  required  to  make 
itemized  daily  reports  quickly  gave  way  to  a  warm  in¬ 
terest  on  the  part  of  each  driver  in  the  records  of 
his  car  and  an  effort  to  make  a  better  showing  than  his 
fellow  drivers. 

The  system  described  was  worked  out  by  M.  S. 
Meengs,  chief  clerk  of  the  street  and  sewer  department 
under  Charles  R.  Case,  superintendent.  It  affords  one 
of  the  most  accurate  and  efficient  cost  systems  used 
in  any  branch  of  the  city  work  of  Seattle. 


Russian  Engineers  Make  Intensive  Hydrometric 
Survey  in  Crimean  Upland 

Individual  Flow  of  1500  Springs  and  150  Streams  and  Total  Yield  of  25  Drainage  Basins  Being 
Measured— Portable  Weirs,  Flumes,  Compound  Weirs,  Floats  and  Current  Meters  Employed 

By  D.  Kotcherin 

Enfflneer-Mana^pr  Hydromt-tric  Servlc*-,  Crimean  Water  Investigations.  Slmferi)|>ol.  Uu.ssia 

A  MINUTE  hydrometric  survey  of  the  upland  regions  Water  regimen  studies  are  of  the  utmost  importance 
of  the  Russian  province  of  Crimea  is  being  made  to  the  province  of  Crimea,  not  only  because  its  large 
by  the  engineering  division  of  the  land  improvement  agricultural  potentialities  depend  upon  irrigation  but 
department  of  that  province.  The  water  is  in  such  great  also  because  of  the  lamentable  destruction  WTOught  by 
demand  for  domestic  and  agricultural  purposes,  in-  torrents  when  the  streams  are  in  high  flood, 
eluding  irrigation,  that  measurements  are  being  made  of  As  shown  by  the  accompanying  geological  section  of 
the  flow  of  hundreds  of  springs  and  scores  of  small  the  Crimean  peninsula,  Chadirdag  to  Simferopol,  the 
streams  as  well  as  of  the  rivers.  Normal  flows  are  low.  principal  mountain  range  falls  sharply  to  the  sea  on  one 
Flood  flows  of  streams  go  far  to  the  other  extreme,  side  and  descends  much  more  gradually  on  the  other. 
Consequently  a  variety  of  gaging  devices  is  used — buck-  The  range  reaches  an  elevation  of  2500  to  5000  ft. 

ets,  wiers  and  flumes;  gages,  floats  and  current  meters.  Its  “Gaila”  or  “sponge  summit”  of  cavernous  limestone 
The  engineering  division  for  Crimean  water  investi-  and  its  underlying  porous  conglomerates  and  sandstone 
gations  was  established  in  1913.  Besides  hydrometrical  absorb  and  store  rainfall  which  springs  to  the  surface 
investigations  it  is  charged  with  studies  of  meteor-  on  either  slope  when  it  meets  the  clay  below.  Fortu- 
ology,  geology,  topography,  soil  and  meadow  cultivation,  nately  for  Crimean  agriculture,  the  myriads  of  springs 


TO  DETERMINE  THE  PLOW  OK  THE  KISTL-KOBA  A  MEASimiNO  FLt^ME  WAS  USED  INSTEAD  OF  A  WEIR 


.\pril  4,  1918 


657 


A  VAKIOTY  OK  MKASKRING  WEIRS  AXD  FLUMES  WAS  USED  TO  MEETT  DIVERSE  CONDITIONS 

(1)  Portable  weir  for  irriKation  ditchea.  (2)  Small  removable  weir  for  dry-weather  flow  set  in  large  flood-flow  weir;  the  small 
weir  Is  removed  to  sluUre  out  deposits  in  the  basin.  (3)  Measuring  flume  for  small  flows  and  weir  for  flood  measurements.  Views 
(1)  and  (3)  from  Russian  sketches;  (2)  from  a  photograph  of  a  weir  on  the  stream  Marba. 


which  give  out  the  ground-stored  water  are  located  well 
above  the  cultivable  area,  and  thus  the  streams  which 
they  feed  serve  readily  for  irrigation  and  other  rural 
uses,  as  well  as  for  municipal  water-supply. 

The  value  of  these  waters  is  so  great  that  it  is  con¬ 
sidered  to  be  imperative  to  record  the  flow  of  even  the 
smallest  springs.  Accordingly,  the  engineering  division 
is  now  systematically  measuring  not  only  the  total  out¬ 
put  of  each  of  25  basins  but  also  the  flow  of  150  streams 
and  1500  springs,  each  [of  the  springs?]  discharging 
an  average  of  10,000  liters  daily  or  0.16  liters  per  sec- 
ondj  The  mean  yearly  flow  of  little  streams  is  0.01  and 
of  moderate-sized  streams,  like  the  Ulu-uzen  in  Alushta, 

0.1  to  0.3  cu.m,  per  sec.  For  the  Saligir,  in  Simferopol, 
one  of  the  largest  streams  in  the  country,  the  average 
yearly  discharge  is  1  to  2  cu.m,  per  sec.,  while  in  mid¬ 
summer  it  falls  to  0.1  to  0.2  cu.m.  In  a  very  dry  year 
the  Saligir  has  no  visible  discharge. 

In  general,  the  streams  of  Crimea  have  either  a  very 
low  or  a  high  flow.  That  is,  if  the  dry-weather  flow  is 
10,000  veder  (buckets)  daily  then  the  flood  flow  is 
10,000,000  veder. 

The  irrigation  canals  head  at  points  in  streams  con¬ 
siderably  above  the  lands  to  be  watered,  requiring  gag-  Change  Is  Made  fi*om  Four-  to  Five-Point 
ing  stations  above  the  canal  heads.  Lower  down,  for  100-Foot  Piles— Steel  Is  Put  < 

springs  on  the  banks  or  inflowing  tributaries  require  Where  Stresses  Require  It 

additional  stations.  i.  i.-  *1. 

.  j  .  j  TN  PIER  construction  at  San  Francisco  tm 

The  discharge  of  springs  is  measured  by  a  vedro  I  .  ...  i.  1  u 

...  ,.  .  X  of  seven  years  with  concrete  piles  has 

(bucket);  or  gorges  and  ariks  (irrigation  ditches)  by  ^  •  i.i.  j  •  u  • 

.  ®  .  .  J  numerous  changes  in  the  design  now  being 

portable  weirs;  of  small  streams,  by  weirs  and  meas-  „  j  /tt  u  o  •  •  o 

-  J  ,  ,  j  -i.  u  a  State  Board  of  Harbor  Commissioners.  Sp 

uring  flumes;  and  of  larger  and  main  streams  by  floats,  ......  .  .  1.  u 

,  .  .  ..  .  tion  has  been  given  to  improvements  which 

by  current  meters  and  by  gages  recording  maximum  1.^x1  -ju 

.7  6  8  6  amount  of  steel  required  because  of  the  v«*i 

J  •  •  J  11  able  economies  this  means  with  the  present 

In  flashy  streams  a  compound  weir  is  used,  a  small  «  1.  1  a  1  ^  au  a  a 

.  ,  /  .r,  u  •  A  L  A  •  A  Au  u  of  steel.  As  an  example  of  the  advance  mad 

weir  for  dry-weather  flow  being  notched  into  the  barge  a  au  a  au  a  r  a  1  a 

.a  .  AUA  said  that  the  same  amount  of  steel  used  on 

or  flood-water  weir.  Underground  flows  beneath  stream  ,  ^  n  • 

,  ,  .  ^  A  J  u  •  AU  11  A  .SIX  years  ago  is  now  used  successfully  in 

beds  are  intercepted  by  carrying  the  weir  walls  down  to  ^  ...  :  a 


the  watertight  stratum.  As  the  Crimean  streams  carry 
much  rubble  and  silt,  which  in  a  short  time  fill  the 
basins  back  of  the  weirs,  removable  weir  frames  are  pro¬ 
vided  so  the  deposits  can  be  sluiced  out.  In  some  in¬ 
stances  measuring  flumes  extend  downstream  from  a 
notch  in  a  flood  weir. 

For  administrative  purposes  upland  Crimea  is  di¬ 
vided  into  small  hydrometric  units,  7  to  10  kilometers  in 
diameter,  with  natural  drainage-area  boundaries.  For 
each  district  there  are  an  observer  and  helpers.  These 
helpers  make  daily  tours  over  certain  parts  of  the  dis¬ 
trict,  according  to  a  monthly  schedule,  recording  the 
flow  at  the  various  stations.  Special  storm-water  sta¬ 
tions  are  located  in  the  lower  portions  of  the  streams, 
near  habitations,  with  water-level  gages  and  time  points 
for  ascertaining  velocities  by  floats.  Current  meters  are 
used  at  public  bridges.  Many  stations  are  provided  with 
self-recording  maximum  flood-height  gages. 


Steel  Saved  in  the  Design  of 
Concrete  Piles 


lura-Limtstones 
.  CongJomerotrs 


\Permeo^tt‘ 


rClay  Strata 
>^<^trrtM}hf> 


GEOLCK3ICAL  SECTION  OK-  CRIMEAN  PENINSULA  AF¬ 
FORDS  GROUND  STORAGE  FOR  SPRING  FED' STREAMS 


pile,  four  at  corners  with  an  intermediate  bar  in  each 
face.  But  applying  this  rule  to  piles  from  70  to  100 
ft.  long,  the  intermediate  bars  on  two  aides  are  omitted 
entirely  and  in  the  other  two  aides  they  run  only  about 
TO'^'r  of  the  length. 

If  the  pile  is  analyzed  a.s  a  concrete  beam  with  ten¬ 
sion  and  compression  acting  in  both  concrete  and  steel, 

DATA  l\SKD  IN  DKSKJN  t>K  DoXl'UKTK  I'll.KS 


5*“  ^  —  Safe  M  (Inch  Lh  )  ?• 

o's  ^  *  with  Steel  at  16,-  ^  c 

W  ^  S  000  Lb.  M  -  i  -  “ 

i^a.  ^  0  875  xdX  >1 

Lb  StpolIVr  r  t- “  =  16.000 Lb  tt  - 

Ft  of  !*ile  gii  -  2  Bara  3  Bara  | 

Typo  Longth  Bare  Wire*  ^  if  Artinic  Actinic  u;  x 

I-0-I6  —to  45  7  65  I  90  I  75  263  214,500  in  lb  13  62  I  125 

1- 0-I6  46  to  60  10  50  I  90  290,600  13  56  I  531 

2- 0-18  —to  50  7  65  2  21  2  22  333  246,000  15  62  I  125 

1- 0-I8  51  to  60  10  50  2  21  333,500  15  56  I  531 

2- 2-18  61  to  70  13  25  2  21  333,500  456,000  15  56  2  094 

2-2-20  71  to  79  14  28  2  54  2  75  413  376.400  564,700  17  56  2  297 

1-2-20  80  to  89  16  43  2  54  490,000  627,900  17  50  2  563 

1-1-20  90  to  95  18  37  2  54  490,000  735,000  17  50  3  000 

li-l-20  96  to  100  22  n  2  54  618.000  862.100  17  44  3  531 

the  extreme  fiber  stress  for  loading  of  35,000  ft.-lb. 
is  about  240  lb.  per  sq.in.  The  concrete  used  is  1 :  5  mix, 
45  days  old,  which  is  expected  to  carry  300  lb.  per  sq.in. 
in  tension.  Thus  if  handled  with  care  the  stresses 
should  not  exceed  the  tensile  resistance  of  the  concrete. 
In  fact,  it  is  believed  that  most  of  the  piles  are  so 
handled  because  clo.se  examination  does  not  disclose  hair 
cracks.  While  piles  are  not  rejected  on  account  of  small 
cracks  causbd  by  stresses  which  exceed  the  tensile 
strength  of  the  concrete  but  do  not  exceed  the  elastic 
limit  of  the  steel,  it  is  desirable  that  these  cracks  be 
avoided  because  of  the  uncertainty  of  their  effect  on 
the  protection  from  sea  water. 

This  method  of  design,  while  reducing  the  amount 
of  steel,  is  believed  to  have  the  necessary  strength  and 
factor  of  safety.  At  the  same  time  it  allows  the  con¬ 
tractor  adequate  margin  of  strength  for  exigencies  in 
handling,  provided  instructions  are  followed  as  to  points 
of  pick-up  and  the  plane  to  be  kept  vertical.  That  these 
limitations  have  not  been  onerous  would  seem  to  be 
indicated  by  the  fact  that  the  contractors  frequently 
drive  25  of  these  5-point  pick-up  piles  in  an  8-hr.  day. 

Data  used  in  the  design  of  piles  up  to  100  ft.  in  length 
are  shown  in  the  table.  In  the  fir.st  colunin  the  first  fig- 


HANDLINO  A  lOO-POOT  PILE  WITH  FIVE-POINT  “PICK-UP’ 


diate  bars  on  top  and  bottom  are  not  run  for  the  full 
length  of  the  pile.  The  four  corner  bar.s,  of  course, 
are  still  run  for  the  full  length  as  formerly. 

Piles  over  90  ft.  long  are  designed  to  be  supported 
at  the  j\j,  f'V.  j’ij  and  points.  The  supports  con- 
si.st  of  three  sets  of  bridles  each  having  a  sheave  at 
the  bight  so  as  to  equalize  tension  in  the  lines  as  the 
pile  is  raised.  Ordinarily  the  piles  are  picked  up  from  a 
barge  alongside  a  floating  driver  and  under  these  con¬ 
ditions  the  bridle  carrying  the  two  sheaves  takes  the 
lower  end  of  the  pile,  as  the  pile  can  thus  be  most  con¬ 
veniently  raised  to  an  upright  position.  As  the  pile  is 
lifted  from  the  barge  it  is  eased  off  by  means  of  a  snub¬ 
bing  line  to  a  position  in  front  of  the  leads.  As  it  is  in¬ 
clined  from  horizontal  toward  the  vertical  in  the  process 
of  lifting,  the  cross  bending  stresses  rapidly  decrease. 

An  analysis  of  a  100-ft.  pile  held  in  a  horizontal  posi¬ 
tion  by  the  5-point  pick-up  indicates  a  maximum  bend¬ 
ing  moment  of  35,000  ft.-lb.  Based  on  this  fact  and 
experience  on  previous  pile  construction,  an  empirical 
rule  has  been  adopted  providing  for  a  moment  of 
0.0165  WV,  where  W  is  the  weight  per  linear  foot  and 
L  is  the  total  weight  of  the  pile.  In  this  rule  an  im¬ 
pact  factor  of  approximately  100%  is  allowed  for  in 
the  value  of  0.0165  Only  the  bars  on  the  tension  side 
are  assumed  to  be  acting  and  in  these  16,000  Ih.  per  sq.in. 
is  allowed. 

Previously  eight  bars  were  run  the  full  length  of  the 


STRESS  niAORAM  KDR  POSITION  OF  MAXIMUM  "M' 


ure  gives  the  size  of  the  four  corner  bars,  the  second 
figure  the  size  of  the  intermediate  bars,  and  the  third 
figure  is  the  breadth  of  one  side  of  the  pile,  all  piles  be¬ 
ing  square. 

The  work  is  in  charge  of  Frank  G.  White,  chief  engi¬ 
neer,  State  Board  of  Harbor  Commissioners. 
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Uniform  Maintenance  Cost-Records  for  Roads 
Adoptea  in  Washington 

Recent  Legislation  Having  Allocated  SuflBdent  Funds,  Also  Regulates  Their  Expmditure  and  Demands 
That  County  Authorities  Keep  All  Primary  Roads  Up  to  Str  le  Standards 

By  George  F.  Cottrell 

(^hief  KriKineer,  Washlnirton  State  Highway  Department,  Olympia 
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The  State  of  Washington  has  advanced  its  per¬ 
manent  highway  construction  program  on  a  de¬ 
fined  system  of  state  highways  and  main  county  routes 
at  the  rate  of  about  $5,000,000  annually  for  the  past 
five  years.  The  fruit  of  these  efforts  is  now  manifest 
in  about  2000  miles  of  permanent  construction  fairly 
covering  the  main  traffic  routes  of  the  state.  With  this 
mileage  of  object  lessons  and  contrasts  of  permanent 
highways  constructed  for  modern  traffic  needs  public 
sentiment  demands  a  continuance  of  this  construction 
program  until  all  main  traffic  highway  routes  shall 
be  thus  improved. 

Provisions  for  Maintenance  Have  Lagged 
With  the  advance  of  road  construction  programs  the 
problem  of  maintenance,  and  particularly  of  definite 
financial  provision  and  organization  for  the  care  of  the 
investment  in  supposed  “permanent”  highways,  has 
moved  with  lagging  steps.  Perhaps  a  more  correct  ex¬ 
pression  would  be  that  it  has  drifted.  Washington  has 
probably  paralleled  the  experience  of  other  states  in 
this  respect.  Highway  maintenance  has  been  the  sub¬ 
ject  of  more  platitudes  and  less  performance,  more  ap¬ 
peals  to  the  obvious  at  “good  roads”  conventions  and 
less  action  toward  the  definite  between  times  than  any 
other  phase  of  the  highway  problem.  Lacking  the 
spectacular  magnetism  of  new  construction,  the  drudg¬ 
ery  of  maintenance  fails  to  attract  or  hold  popular  at¬ 
tention.  Even  with  the  modern,  expensively  constructed 
highways — and  perhaps  because  of  their  apparent  free¬ 
dom  from  maintenance  needs  following  new  construc¬ 
tion — it  is  hard  to  break  away  from  the  “Arkansas 
Traveler”  rule  of  repair;  the  financial  provision  for 
railway  maintenance  is  too  often  a  mysterious  mixture 
of  guess  and  politics;  while  the  cost-keeping  and  ac¬ 
counting  of  maintenance  expenditures  has  been  little 
more  than  a  volume  of  vouchers  equivalent  to  a  single 
entry  of  “spent  it  all.”  Endeavor  to  ascertain  from 
records  the  actual  cost  of  maintaining  a  given  section 
or  type  of  highway  is  usually  as  fruitless  as  the  answer 
yiven  by  the  old  watercarrier  where  lifework  had  con¬ 
sisted  of  hauling  barrels  of  water  from  the  river  to 
the  arid  community  near  by.  A  statistician  was  cu¬ 
rious  to  ascertain  how  much  water  had  been  hauled  to 
the  town,  and  confronted  the  veteran  one  day  at  the 
riverside  with  this  query : 

“Have  you  ever  figured  how  much  water  you’ve  hauled 
out  of  this  river  in  the  last  fifty  years?” 

To  which  came  the  prompt  reply,  “Why,  sure,  I  know 
exactly  how'  much.” 

The  query  being  pressed,  “Well,  how  much?”  brought 
the  ready  answer: 

“You  see  that  river  flowin  thar?” 

“Yes.” 


“Wall,  I  got  the  rest  of  the  water.” 

Which  is  as  sagacious  an  answer  as  the  average  run 
of  highway  maintenance  “cost  records.”  About  all  we 
know  is  that  maintenance  money  is  “water  over  the 
wheel”  and  the  roads  must  speak  for  themselves  as  to 
results — and  they  usually  do! 

During  1917  the  State  of  Washington  has  taken  a 
distinct  forward  step  in  the  matter  of  maintenance 
management  and  cost  records.  Although  it  has  come 
rather  by  the  drift  of  cumulative  legislation  than  by 
definite  plan,  the  outlook  seems  promising. 

The  legislature  of  1913  when  making  the  annual  tax 
levy  for  $1,500,000  for  “permanent  highways”  to  be 
built  and  maintained  by  the  counties  under  state  super¬ 
vision,  provided  that  5%  of  this  construction  fund 
should  be  for  maintenance  of  these  highways  “and  other 
roads  of  like  character.”  This  legislative  guess  of  5^/i 
or  $75,000  per  year,  divided  among  39  counties,  was  ex¬ 
pected  to  maintain  the  “permanent  highway”  mileage, 
increasing  each  year  by  160  to  200  miles.  The  in¬ 
adequacy  of  this  maintenance  fund  became  so  apparent 
that  in  1915,  when  license  fees  for  motor  vehicles  were 
first  levied  at  rates  expected  to  yield  about  $150,000 
annually,  it  was  provided  that  the  surplus  motor  reve¬ 
nue,  above  collection  expenses,  should  go  into  the  perma¬ 
nent  highway  maintenance  fund,  thus  making  a  total 
fund  of  about  $225,000  per  annum  available  for  distri¬ 
bution  among  39  counties  for  their  ever-increasing  mile¬ 
age.  Fortunately  the  number  of  motor  vehicles  in¬ 
creased  beyond  expectation  and  in  1916  this  joint  fund 
for  all  counties  amounted  to  $300,000  and  was  ample 
to  maintain  their  “permanent  highways  and  other  roads 
of  like  character.” 

Maintenance  Allotment  Increased 

In  the  meantime  the  system  of  state  highways  con¬ 
structed  by  the  state  highway  department  from  the  om¬ 
nibus  appropriation  of  $2,000,000  made  biennially  by  the 
legislature  for  thirty  to  forty  scattered  projects — about 
one  for  each  county — were  required  to  be  maintained  by 
the  state  highway  department  from  5%  of  their  con¬ 
struction  fund.  This  provided  $50,000  per  year  and  was 
reasonably  efficient  in  1913  and  1914  to  maintain  the 
200  miles  of  state  highways  constructed  prior  to  1913 
and  to  take  care  of  about  300  miles  as  added  during 
1913  and  1914.  Its  inadequacy  was,  however,  becom¬ 
ing  so  apparent  that  the  1915  legislature  increased  the 
maintenance  allotment  to  7J%,  or  $76,000  per  year. 
From  this  fund  the  state  highway  department  was  re¬ 
quired  to  maintain  throughout  1915  and  1916  the  con¬ 
structed  mileiige  of  the  state  highway  system,  which 
increased  during  that  period  from  about  600  to  800 
miles.  This  mileage  being  in  separated  sections  of  5 
to  30  miles  each  scattered  over  30  counties — in  most 
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ases  newly  constructed  roadbed  with  gravel  or  crushed 
rock  surfacing  and  receiving  from  the  outset  the  heavi¬ 
est  traffic  in  the  state  because  located  on  the  main 
traffic  highway  routes — it  became  evident  in  1916  that 
the  $75,000  annual  provision  was  grossly  inadequate  for 
proper  maintenance. 

Thus  the  state  legislature  meeting  in  January,  1917, 
was  squarely  confronted  with  the  problem  of  main¬ 
tenance  administration  and  finance;  first,  for  the  800 
miles  of  state  highways  which  were  increasing  at  the 
rate  of  about  150  miles  per  year;  second,  for  about 
1200  miles  of  county  permanent  highways  on  main 
traffic  routes  under  county  maintenance  administra¬ 
tion  and  likewise  increasing  at  the  rate  of  about  150 
miles  annually. 

Increase  Motor  Vehicle  License  Fee 

The  first  decision  was  to  increase  the  rates  of  motor 
vehicle  license  fees,  especially  those  upon  truck  ton¬ 
nage,  so  that  they  would  yield  about  60%  more  motor 
revenue  and  make  available  an  annual  maintenance  fund 
estimated  at  $500,000.  The  problem  was  mainly  one  of 
proportioning  this  total  between  the  state  highway  de¬ 
partment  and  the  counties  for  the  respective  classes  of 
roads  assigned  to  each  for  maintenance.  The  pendu¬ 
lum  of  legislative  deliberation — with  perhaps  some  pulls 
of  politics — swung  alternately  between  the  extreme  of 
turning  the  entire  fund  and  responsibility  for  all  main 
trunk  highway  maintenance  over  to  the  state  highway 
department  for  concentrated  administration,  or  dis¬ 
tributing  the  entire  fund  among  the  counties  and  plac¬ 
ing  all  highway  maintenance  under  supervision  of  the 
county  authorities.  In  the  expiring  days  of  the  legis¬ 
lative  session  the  latter  extreme  was  chosen;  but  in 
that  spirit  of  compromise  which  usually  marks  the 
progress  of  democracies,  safeguards  of  state  supervision 
of  county  maintenance  were  included  in  the  enactment, 
which  became  effective  in  June,  1917. 

Summarized,  the  Washington  maintenance  laws  now 
provide : 

(1)  A  county  permanent  highway  maintenance  fund 
held  by  each  county  treasurer,  paid  out  only  “on  vouch¬ 
ers  approved  by  the  engineer  in  charge  and  allowed  by 
the  board  of  county  commissioners,  which  expenditures 
shall  be  for  the  sole  purpose  of  maintaining  and  repair¬ 
ing  primary  (state)  and  permanent  highways  or  high¬ 
ways  of  like  character  and  for  equipment  for  the  main¬ 
tenance  thereof  within  their  respective  counties.” 

This  fund  is  derived  from  a  5%  allotment  of  the 
permanent  highway  construction  fund,  or  $75,000  annu¬ 
ally,  to  which  is  added  the  surplus  motor  vehicle  revenue 
(over  collection  expense) .  In  1917  this  provided  a  fund 
exceeding  $500,000,  which  was  distributed  to  the  39 
counties  on  the  basis  of  their  proportionate  payments  of 
state  taxation.  In  1918  this  fund  is  expected  to  realize 
$600,000  and  will  be  apportioned  first  at  the  rate  of  $100 
per  mile  for  constructed  primary  state  highways  with¬ 
in  each  county;  and  the  remainder — or  about  three- 
fourths  of  the  total  fund — on  the  basis  of  proportionate 
state  taxation. 

(2)  A  requirement  that  “all  primary  (state)  highways 
when  constructed  shall  be  maintained  at  the  expense  of 
the  permanent  highway  maintenance  fund  of  the  county 
in  which  such  highway  is  located.”  The  act  further  pro¬ 


vides  that  if  there  is  not  sufficient  money  in  this  main¬ 
tenance  fund,  the  county  commi.ssioners  shall  expend 
their  permanent  highway  construction  fund  for  primar>’ 
state  highway  maintenance  as  necessary;  and  if  this 
construction  fund  is  insufficient  or  unavailable,  they 
shall  provide  for  maintenance  from  the  general  county 
road  and  bridge  fund. 

Thus  is  enacted — for  the  first  time  in  Washington 
maintenance  legislation — the  fundamental  highway 
principle  of  maintaining  existing  roads  in  preference  to 
new  construction  where  financial  inadequacy  compels  a 
choice. 

(3)  “Such  highways  shall  be  maintained  under  such 
rules,  regulations  and  requirements  as  may  be  pre¬ 
scribed  by  the  state  highway  board.” 

This  short  sentence  furnishes  the  key  to  systematized 
maintenance  administration  and  records.  It  is  followed 
by  an  enforcement  provision  that  “in  the  event  that  such 
highways  .shall  not  be  maintained  in  accordance  with  the 
standard  required  by  such  rules,  regulations  and  re¬ 
quirements,  then  the  state  highway  board  after  fifteen 
days  written  notice  of  their  intention  so  to  do,  directed 
to  the  county  commissioners  of  each  county,  shall  cause 
the  maintenance  of  such  highway  to  be  brought  up  to 
the  standard  required  ...  .”  Adequate  provision 

for  payment  for  this  enforced  maintenance  is  made  by 
authorizing  state  drafts  upon  the  three  funds  liable  for 
such  maintenance,  in  the  order  of  the  liability. 

Rules,  Regulations  and  Requirements 

The  new  law  became  effective  on  June  7,  1917,  and 
the  state  highway  department  was  ready  for  its  oper¬ 
ation.  Rules,  regulations  and  requirements  fixing  stand¬ 
ards  and  defining  the  terms  and  methods  prescribed  for 
maintenance  were  formally  adopted  by  the  state  high¬ 
way  board  and  were  officially  promulgated  to  the  re¬ 
sponsible  county  authorities. 

The  general  system  prescribed  includes : 

(1)  A  maintenance  administration  in  each  county  in 
charge  of  the  county  engineer  or  a  special  maintenance 
engineer  appointed  by  the  county  board  of  commission¬ 
ers. 

(2)  During  the  closing  month  of  each  year  the  en¬ 
gineer  is  required  to  prepare  a  segregated  cost  esti¬ 
mate,  covering  the  ensuing  year,  of  the  maintenance  re¬ 
quirements  anticipated  for  each  section  of  highway  in 
his  charge.  Each  section  of  a  given  type  of  surfaced  or 
paved  highway  is  made  the  subject  of  a  separate  annual 
estimate  and  subsequent  maintenance  cost-keeping.  All 
main  highways  will  thus  be  covered  without  combining 
two  types  of  construction  on  the  same  estimate  or  re¬ 
port. 

(3)  The  engineer's  annual  estimates  are  presented  to 
his  county  board  of  commissioners  for  consideration, 
modification  if  required,  approval  and  certifying  to  the 
state  highway  department.  The  state  highway  commis¬ 
sioner,  having  before  him  the  county  engineer’s  original 
estimate  and  the  county  commissioners’  modifications, 
may  further  modify  to  meet  his  judgment  of  adequate 
maintenance  needs.  The  final  result  of  this  triple  con¬ 
sideration  becomes  the  advisory  budget  for  each  high¬ 
way  section  during  the  ensuing  year,  and  its  total  is 
oflkially  set  aside  as  a  prior  claim  upon  the  maintenance 
funds,  subject  to  be  drawn  as  required  by  the  engineer 


in  charge  for  such  maintenance.  This  approved  esti¬ 
mate  does  not  become  a  legal  maximum  or  minimum  of 
maintenance  expenditure,  but  the  full  obligation  for  ade¬ 
quate  maintenance  up  to  prescribed  standards  remains 
throughout  the  year,  whether  the  budget  develops  a  sur¬ 
plus  or  a  deficit. 

(4)  The  engineer  is  required  to  make  monthly  re¬ 
ports  of  actual  maintenance  expenditures  on  each  high¬ 
way  section,  prepared  in  segregated  cost  items  similar 
to  tho.se  u.sed  in  preparing  the  annual  cost  estimates. 

These  monthly  reports  are  certified  to  the  county  board 
and  to  the  state  highway  department.  Thus  both  county 
and  state  authorities  will  at  all  times  have  a  record  of 
the  relation  of  current  expenditures  to  the  advisory 
budget  authorized  at  the  loginning  of  the  year. 

(5)  The  state  highway  commissioner  is  made  the  ad¬ 
ministrative  and  enforcing  officer  of  the  state  highway 
board,  and  particularly  “empowered  to  decide  all  ques¬ 
tions  of  standards  of  maintenance  which  may  arise  in 
applying  and  enforcing  these  rules,  regulations  and  re¬ 
quirements;  also  to  prepare  and  publish  any  forms  nec¬ 
essary  for  such  estimates  and  reports.” 

It  was  not  deemed  wise  to  attempt  preparation  of  a 
uniform  series  of  cost-keeping  forms  for  the  fractional 
year  following  June,  1917.  Engineers  in  the  various 
counties  were  invited  to  apply  their  own  ideas  of  segre¬ 
gation  of  cost  items  adapted  to  local  maintenance  re¬ 
quirements.  Profiting  by  six  months  experience  and 
gathering  suggestions  from  the  ideas  of  .segregation  of 
maintenance  costs  presented  by  the  various  county  en¬ 
gineers,  the  state  highway  commission  on  Dec.  10,  1917, 
officially  published  and  furnished  to  the  several  counties 
a  uniform  .series  of  maintenance  forms  for  segregated 
cost-keeping,  estimate  and  reports.  The.se  were  pre¬ 
scribed  for  use  throughout  the  state  after  Jan.  1, 

1918. 

Bulletin  No.  10,  is.sued  Dec.  10,  1917,  by  the  Wash¬ 
ington  State  Highway  Department,  explains  and  de- 
.scribes  the  new  system  of  cost-keeping  and  records,  and 
particularly  defines  the  terms  applied  in  the  segregated 
itemization  of  maintenance  costs.  Four  standard  forms 
are  provided  for  the  annual  cost  estimates  and  the 
monthly  reports  of  actual  expenditures. 

While  not  considered  in  any  sense  a  last  word  in  main¬ 
tenance  management  or  cost-keeping,  the  Washington 
.system  is  a  definite  step  forward  in  a  previously  neg¬ 
lected  field  of  fundamental  public  need.  As  compared  should  be  so  shaped  as  to  turn  aside  cars  and  to  effectu- 
with  a  concentrated  system  of  direct  maintenance  by  the  ally  stop  those  which  strike  it  squarely.  The  platform 
State  Highway  Department,  the  combined  plan  of  should  be  well  anchored  into  the  pavement,  as  otherwise 
county  administration  under  state  regulation  may  not  a  blow  from  a  heavy  car  may  displace  the  entire  struc- 
tend  to  the  largest  public  economy.  It  at  least  promises  ture. 

results  of  adequate  maintenance,  cost  what  it  may,  and  Shape,  color  and  illumination  are  points  considered  in 
provides  for  accurate  records  of  that  cost  certified  by  the  accompanying  proposed  design.  At  night  an  auto- 
the  engineer  in  charge.  While  the  state  highway  de-  mobile  driver  may  plainly  see  a  white  post  and  base 
partment  cannot  command  details  of  organization  or  well  illuminated  by  means  of  the  small  white  lights, 
compel  economy,  but  only  require  results  and  reports,  it  which  are  shielded  by  opaque  reflectors  so  that  there  is 
can  give  pitiless  publicity  to  comparative  cost  records  no  glare.  The  red-light  globe  at  the  top  serves  as  a 
which  will  tend  toward  efficiency  and  economy.  warning.  It  is  stated  that  a  globe  red  above  and  white 

When  1918  shall  have  furnished  its  complete  record  below,  to  provide  both  warning  and  illumination,  has 
of  segregated  maintenance  costs,  applied  systematically  not  proved  satisfactory.  The  platform  9  in.  high,  with 
over  2000  miles,  including  all  types  of  gravel,  macadam  a  curved  face,  does  not  appear  likely  to  serve  the  pur- 
and  paved  surface  highways,  Washington  will  have  some  pose  of  stopping  a  car  that  runs  into  it  squarely.  For 
worth-w’hile  statistics  on  maintenance,  invaluable  for  such  purpose  it  would  probably  be  necessary  to  pro¬ 
comparisons  and  future  guidance.  vide  a  curb  wall  at  either  end  of  the  platform. 


Illuminated  White  Lamp  Posts  Make 
Safety  Islands  Conspicuous 

VISIBILITY  and  strength  are  essentials  in  the  de¬ 
sign  of  .safety  islands  for  busy  thoroughfares  which 
make  for  greater  protection  against  passing  automo¬ 
biles.  According  to  a  statement  by  J.  F.  Foster,  gen¬ 
eral  superintendent  of  the  South  Park  Commissioners, 
Chicago,  270  accidents  at  153  .safety  islands  occurred  in 
one  year.  These  ranged  from  the  breakage  of  the 
electric  light  globe  to  the  wrecking  of  autobomile,  lani]) 
post  and  even  of  the  platform. 

Painting  the  island  lamp  posts  white  instead  of  black, 
in  order  to  increase  their  visibility,  is  now  practiced  in 
both  the  South  Park  and  Lincoln  Park  di.strict.s.  Even 
if  the  island  is  well  lighted,  an  automobile  may  skid 
against  it  or  may  be  forced  into  collision  with  it  to 
avoid  striking  another  car  or  a  pedestrian.  The  island 
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1  the  'idmission  of  water 
into  irrigation  canals  and 
reservoirs  has  disclosed 
the  existence  of  subter¬ 
ranean  cavities  not  previ¬ 
ously  observed.  Serious 
trouble  has  followed  and 
some  reservoirs  have 
been  rendered  useless. 
Three  notable  examples  of 
canal  troubles  and  six  of 
difficulties  with  resen’oirs 
are  here  presented,  with 
accounts  of  the  remedies 
tried  and  the  succes.ses 
and  failures  that  followed 
—the  latter  pertaining 
more  particularly  to  the 
reservoirs. 

Flathead  Canals  —  On 
the  Flathead  Project  of 
the  U.  S.  Indian  Service, 
a  series  of  small  canal 
systems  has  been  con- 
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Why  Some  Irrigation  Canals  and  Reservoirs  Leak 


Unsuspected  Subterranean  Cavities  Cause  Settlements  When  W'ater  Is  Turned  In 
Experiences  in  Half  a  Dozen  Far  Western  States  Outlined 


By  a.  P.  Davis 

Director  and  I’hief  Kiigriiieer,  IT.  S.  Ueclamatiofi  Service.  WaaluiiKtoii.  !>.  C. 
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structed,  on  which  bad 
sink  holes  and  cavities  bot  k 

have  appeared  without 

previous  surface  indications.  On  one  system  there  are 
12  such  holes  to  the  mile,  averaging  from  12  to  15  ft. 
deep  and  200  ft.  long.  On  another  small  system  there 
are  about  four  holes  to  the  mile,  which  average  6  ft. 
deep  and  100  ft.  long.  When  these  canals  were  con¬ 
structed  the  ground  was  apparently  in  a  satis¬ 
factory  condition  for  carrying  water,  being  of 
stratified  clay.  In  a  few  places  minute  cracks  oc¬ 
curred  in  cuts  about  3  ft.  below  the  surface,  but  so 
small  as  to  be  hardly  noticeable.  When  water  was 
turned  in  these  cracks  enlarged.  In  a  short  time  the 
substrata  seemed  to  melt  away  and  great  cavities  ap¬ 
peared,  absorbing  the  entire  flow  of  the  canal,  which 
disappeared  entirely.  In  some  instances  by  letting  the 
wate  *  flow  into  the  holes  for  a  time  they  would  puddle 
themselves,  fill  with  water,  and  some  repair  would 
restore  the  canal.  In  the  greater  number  of  cases,  how¬ 
ever,  no  such  result  followed,  and  after  developing 
the  hcles  thoroughly  the  water  was  turned  out,  the 
sides  of  the  holes  blasted  in,  and  the  canal  restored  by 
careful  puddling,  after  which  no  trouble  was  ex¬ 
perienced. 

Many  sink  holes  occurred  at  the  structures  along  the 
caml,  where  the  water  followed  down  the  cut-off 
trenches  and  thus  reached  the  substrata.  Such  holes 
are  more  numerous  in  cuts  that  reach  the  substrata 
than  at  other  places. 

The  surface  of  the  country  in  this  region  is  peculiar 


FliOW  SOON  DISAPPEARED  THROUGH  LARGE  CAVITIES 
IN  BOTTllM  OF  FLATHEAD  CANALS 


in  having  a  large  number 
of  potholes  many  of  which 
form  small  ponds.  These 
may  have  been  formed  by 
the  collap.se  of  under¬ 
ground  caverns  similar  to 
those  described. 

Grand  Valley  Lands. 
Colorado — In  the  Grand 
Valley,  on  the  western 
slope  of  the  Rocky  Moun¬ 
tains,  near  Palisade,  Colo., 
is  a  region  where  the  soil, 
although  having  no  abnor¬ 
mal  appearance  in  its  nat¬ 
ural  state,  .settles  from  1 
to  5  ft.  vertically  soon 
after  liecoming  thorough¬ 
ly  saturated  with  water. 
Farmers  making  this  land 
ready  for  irrigation  pre¬ 
pare  to  “settle”  in  a  mat¬ 
ter  of  course  way,  just  as 
in  other  regions  they  clear 
or  level  the  land.  The 
“.settlement”  must  be  per- 
\THEAD  CANALS  formed  with  care  and 

skill,  or  great  trouble  will 
result.  It  is  necessary  to  saturate  a  large  area  at  once  in 
order  that  the  settlement  may  be  as  uniform  as  possible, 
and  not  result  in  potholes  and  undulations  that  would 
be  expensive  to  level.  With  the  utmost  care,  however, 
the  settlement  is  often  uneven  and  erratic.  This  com¬ 
plicates  canal  construction,  making  it  necessary  in 
building  large  canals  to  provide  2  or  3  ft.  of  extra 
bank  height,  lest  sudden  settlement  cause  disastrous 
breaks.  Occasionally  cracks  or  cavities  develop  in  the 
canal  perimeter.  These  give  rise  to  much  water  wastes 
and  require  careful  puddling. 

Spanish  Fork  Canal — The  main  canal  of  the  Rec¬ 
lamation  Project,  on  Spanish  F  ork  River,  Utah,  showed 
settlement  of  from  1  to  2i  ft.  in  the  natural  ground 
in  several  places,  the  subsidence  appearing  several  weeks 
after  the  canal  had  been  in  use  for  the  conveyance  of 
water. 

These  phenomena  occurred  on  steep  sidehills  on  what 
was  at  one  time  the  shore  of  Lake  Bonneville,  in  ma¬ 
terial  varying  from  fine  silt,  sand  and  gravel  to  heavy 
clay  containing  some  small  stones.  The  settlement  here 
seems  to  be  due  to  the  closure  of  cracks  and  cavities 
left  by  the  caving  and  sliding  of  the  material  on  the 
hillside,  where  the  meagre  precipitation  had  never  fur¬ 
nished  enough  water  to  settle  it. 

Jerome  Reservoir,  Idaho — The  North  Side  Twin 
Falls  Irrigation  System  is  built  in  a  country  under¬ 
lain  by  lava  rock  through  which  the  Snake  River  flows 


Wafnut  Canon  Reservoir,  Ariz. — In  Walnut ,  Canon,  ^ 

Ariz.,  a  reservoir  was  built  to  store  water  for 
railroad  uses  by  the  Atchison,  Topeka  &  Santa  Fe  R.  R. 

Co.,  but  although  the  dam  was  tight  and  the  earth 
bottom  appeared  good,  the  losses  have  persisted  at  the  * 
rate  of  more  than  half  a  foot  per  day  over  the  sub¬ 
merged  area — which  is  sufficient  to  nearly  empty  the 
full  reservoir  in  about  seven  months  and  largely  de- 
stroys  its  value.  The  country  rock  is  sand.stone  and  w 

evide.'tly  has  seams  which  carry  off  the  water  fast  the  fai 
enough  to  keep  the  water  table  down.  ting  tl 

Tumalo  Reservoir,  Ore. — This  reservoir  was  built  by  vision, 
the  state  of  Oregon  in  connection  with  the  Tumalo 
Project.  Prior  to  its  construction  a  board  of  engi¬ 
neers  recommended  that  it  be  first  built  to  only  partial 
capacity,  and  that  it  be  tested  for  water  tightness 
before  heavy  expenditures  were  incurred.  It  appeared, 
howe/er  that  this  would  delay  completion  until  the  ap¬ 
propriation  for  its  con.struction  would  lapse  into  the  gen¬ 
eral  .und.  The  wise  recommendation  was  disregarded 
and  cbe  dam  was  completed  to  its  full  height.  Water 
was  delivered  to  the  reservoir  through  the  feed  canal, 
until  it  had  ri.sen  about  20  ft.  above  the  outlet.  At  this 
juncture  a  large  hole  developed  in  the  bottom  of  the 
reseiwoir  about  1000  ft.  from  the  dam,  di.scharging  over 
200  ft.  per  sec.,  which  soon  emptied  the  reservoir.  This 
hole  was  puddled  and  the  water  again  turned  in,  but  new 
breaks  in  the  bottom  occurred  from  small  cracks  to  large 
holes  as  much  as  50  ft.  across  and  from  10  to  30  ft.  in 
depth.  Considerable  money  was  spent  in  puddling  these 
holes.  Although  the  rapid  flow  through  them  has  been 
stopped  seepage  over  the  whole  submerged  area  occurs 
to  an  extent  sufficient  to  render  the  reservoir  worthless. 

When  the  water  covered  a  surface  of  30  acres,  the  ob¬ 
served  loss  was  from  6  to  8  in.  per  day,  which  is  normal 
seepage  through  good  earth,  but  too  rapid  for  .storage. 

The  country  rock  is  of  igneous  origin  and  is  so  fis¬ 
sured  that  the  ground  water  escapes  rapidly  to  the 
Deschutes  River. 

Conclusions — Some  of  the  difficulties  encountered, 
especially  in  canal  building,  are  of  such  nature  that  no 
method  of  foreseeing  them  api)ears  to  be  possible.  In 
the  case  of  canals,  however,  these  difficulties  are  usually 
easily  remedied,  either  by  puddling  the  cavities  that 
appear,  as  at  Flathead  and  Grand  Valley,  or  by  reloca¬ 
tion,  as  at  Carlsbad.  Remedies  in  the  . case  of  reservoirs 
are  not  so  easy.  Puddling  is  useless  if  the  subterranean 
conditions  are  such  that  the  seepage  of  water  can  get 
away  and  thus  let  the  seepage  continue.  No  reservoir 
in  earth  is  of  much  value  if  it  continuously  seeps  at 
the  rate  that  water  can  pass  vertically  through  pud¬ 
dled  earth.  The  problem  then  is  to  avoid  regions  where 
subterranean  conditions  are  such  that  the  water  can 
escape.  A  few  rules  of  caution  may  be  of  value : 

1.  Avoid  reservoirs  adjacent  to  gypsum  deposits 
and  to  limestone  deposits  which  .show  evidence  of  caves. 

(2)  E.xamine  critically  reservoirs  in  volcanic  rock,  as 
a  few  have  failed  in  such  locations.  Coarse  grained 
sandstone  seems  to  be  an  object  of  suspicion  and  should 
be  critically  examined.  (3)  Natural  depressions  are 
treacherous  and  should  be  examined  with  care,  and  if 
they  are  near  deep  canons  or  underlain  with  coarse 
material  where  water  might  readily  escape,  no  super¬ 
ficial  tightness  will  avail  to  make  them  effective. 
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ACCIDENTS  LF:.SSE.NED  BY  CUTTING  BER.M  O.N  CURVE.S 


the  width  is  made  12  ft.,  so  that  scrapers  may  be  used 
with  the  corresponding  reduction  in  cost  of  handling. 

Where  berms  5  ft.  wide  are  excavated,  on  curves  of 
100-ft.  radius,  automobiles  both  on  the  inside  of  the 
road  will  be  in  sight  of  each  other  when  95  ft.  apart 
in  an  air  line,  whereas  without  the  berm  they  would  not 
be  within  each  other’s  range  of  vision  until  only  75  ft. 
apart.  Where  the  12-ft.  berm  is  used  the  range  of 
vision  is  increased  to  115  ft.,  or  124  ft.  along  the  line 
of  travel.  These  distances  are  considered  adequate  for 
safety  if  the  cars  are  moving  at  moderate  speeds. 

The  Ridge  Route,  built  by  the  California  Highway 
Commission  between  Los  Angeles  and  Bakersfield,  trav¬ 
erses  a  very  rough  mountainous  district  and  in  its 
length  of  30  miles  there  are  about  100  blind  curves  of 
100-ft.  radius  and  four  or  five  less  than  100  ft.  This 
road  is  located  in  country  for  the  most  part  so  precipi¬ 
tous  that  the  upper  sides  of  cuts  are  40  to  60  ft.  deep. 
Any  attempt  to  improve  the  curvature  here  by  widening 
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at  (Trade  would  be  prohibitive  on  account  of  the  lar(Te 
quantities  to  l)e  moved.  However,  by  the  use  of  the 
"day-lightinK”  method,  berms  have  been  cut  on  the 
inside  slopes  of  all  sharp  curves  which,  at  compara¬ 
tively  small  cost,  have  increa.sed  the  safety  as  much  as 
would  the  wider  grade. 

In  the  maintenance  of  the.se  roads  it  has  bften  found 
that  the  berms  have  an  additional  advantage  in  their 
capacity  to  store  material  that  comes  down  in  small 
slides,  and  which  would  otherwise  fill  the  gutters  and 
thereby  cau.se  erosion  of  the  roadbed  during  .storms. 
Where  the  slides  are  caught  by  beams  they  can  be  re¬ 
moved  at  the  convenience  of  the  regular  maintenance 
force  in.stead  of  l)eing  handled  as  emergency  repairs. 

Austin  B.  Fletcher  is  chief  engineer  of  the  California 
Highway  ('ommission. 

The  Engineer  and  the  City  Plan 

A  Plea  for  Enffineering  Vision  and  a  Story  of  Failure 
— Achievement,  Opportunity  and  Needed 
Lejfislation  at  Davenport 

UN  1C  I  PAL  engineers  were  urged  to  see  and  seize 
their  city-planning  opportunities  in  an  addre.ss  by 
Roscoe  E.  Sawistowsky,  delivered  Feb.  20,  before  the 
Iowa  Engineering  Society.  Portions  of  the  address 
dealing  with  the  subject  and  also  with  city-planning 
projects  and  problems  at  Davenport  follow : 

Engineers  are  awakening  to  the  fact  that  municipal 
engineering  today  calls  for  the  exercise  of  a  higher 
judgment,  a  broader  vision,  and  an  imagination  tem¬ 
pered  with  common  sense  that  will  enable  them  to  plan 
wisely  for  the  growth  of  their  cities.  The  fault  w'ith 
the  city  engineer  is  that  he  has  been  too  intensely  ab¬ 
sorbed  in  the  problems  of  more  or  less  precise  survey¬ 
ing.  He  has  been  content  to  prepare  for  the  unde¬ 
veloped  portion  of  the  city  along  the  conventional  lines 
followed  in  the  older  portions,  and  has  cut  .streets 
through  regardless  of  topography,  .solely  intent  on  ex¬ 
tension  and  enlargement  as  a  checkerboard  proposi¬ 
tion. 

The  profession  of  city  planners  has  been  created  and 
filled  by  noted  architects  and  land.scape  engineers,  due 
entirely  to  the  fact  that  the  city  engineer  has  not  been 
alive  to  his  opportunities.  He  has  considered  himself 
too  busy  with  the  T-square  and  his  book  of  logarithms 
to  look  up  and  catch  a  vision  of  the  city  of  the  future; 
too  busy  making  the  city  orderly  and  healthy  to  con¬ 
sider  the  opportunity  to  direct  along  sane  and  rational 
lines  the  movement  to  make  our  cities  convenient  and 
beautiful.  The  municipal  engineer,  being  the  first  on 
the  ground,  is  responsible  to  a  large  degree  for  the  lines 
along  which  our  cities  will  grow  and  for  the  ease  with 
which  small  cities  may  develop  into  large  ones.  The 
larger  part  of  the  problems  in  city  planning  so  far  has 
been  the  correction  of  mi.stakes  that  have  been  made  by 
the  engineer  through  lack  of  foresight  or  appreciation 
of  the  unsuitability  of  the  plan. 

Davenport  Street  Plan  Does  Not  Fit  Grovnd 

The  main  or  business  section  of  Davenport,  which  ex¬ 
tends  six  blocks  back  from  the  river,  w’as  well  planned. 
Beyond  this  the  streets  were  continued  to  complete  the 


checkerboard  .system,  regardless  of  deep  gullies  or  hills- 
Streets  were  cut  through  at  great  cost,  making  it  ex¬ 
tremely  expensive  to  fill  up  the  ravines  for  building 
sites,  and  today  we  have  over  fifty  acres  of  this  unus 
able  property  in  the  heart  of  the  city  wholly  impossible 
to  utilize  except  at  a  prohibitive  expense.  This  could 
all  have  been  avoided  by  adjusting  the  street  plant  to 
fit  the  ground.  An  excellent  example  of  the  application 
of  the  correct  principles  of  city  planning  is  the  high 
class  residential  section  known  as  McClellan  Heights. 

I  have  prepared  plans  and  estimates  for  a  traffic  way 
up  one  of  the  deep  ravines.  The  construction  of  this 
diagonal  street  could  be  easily  accomplished  at  a  moder¬ 
ate  expense.  The  property  immediately  adjacent  to 
this  ravine  is  well  built  up,  but  fortunately  no  import¬ 
ant  improvements  have  been  made  in  the  ravine.  The 
expense  of  cutting  through  this  traffic  way  would  be 
justified  and  the  saving  in  time  to  the  people  using  it 
v,'ould  .soon  pay  for  it,  if  we  could  apply  that  method  of 
paying  for  the  expenditure.  The  distance  would  he 
shortened  over  half  a  mile.  An  easy  gradient  wouhl 
be  possible,  not  exceeding  4  per  cent. 

Residence  District  Restrictions 

The  last  general  assembly  of  Iowa  enacted  a  law  giv¬ 
ing  cities  of  the  third  class  authority  to  establish  a  re¬ 
stricted  residence  district  upon  petition  of  60%  of  the 
property  owners  residing  in  said  district.  We  have 
taken  advantage  of  this  act  in  Davenport.  Only  last 
month  an  oil  company  was  contemplating  erecting  an 
automobile-filling  station  on  our  main  residence  street. 
Upon  advice  the  property  owners  petitioned  that  their 
street  be  established  as  a  restricted  residence  district. 
This  was  done,  much  to  the  consternation  of  the  oil 
company.  At  any  time  the  growth  of  the  city  should 
demand  it  for  business  purposes  the  district  upon  peti¬ 
tion  of  60%  of  the  property  owners  can  have  the  re¬ 
strictions  set  aside. 

We  need  another  law  enacted  giving  cities  and  town.s 
power  to  establish  building,  or  setback  lines,  on  resi¬ 
dence  streets.  The  establishment  of  setback  lines,  or 
building  lines,  as  they  are  more  commonly  known,  se¬ 
cures  a  uniform  setback  of  buildings  from  the  street 
lines.  That  is,  the  owner  must  locate  his  building  a 
certain  number  of  feet  from  the  street  line.  The  front 
of  his  lot  may  be  used  for  any  other  purpose,  but  he 
will  not  be  allowed  to  build  upon  it. 

Excess  Condemnation  Powers  Needed 

We  need  a  law  giving  cities  and  towns  the  power  of 
excess  condemnation.  We  are  limited  in  opening  or 
widening  any  street  or  boulevard  to  the  precise  land 
needed  for  the  specific  public  improvement. 

In  one  case  at  Davenport  a  street  was  to  be  widened 
by  taking  12  ft.  off  the  front  of  the  lot.  A  house  worth 
$800  projected  2  ft.  beyond  the  proposed  new  street  line. 
Appraisers  allowed  the  owner  damages  of  $800,  the  city 
to  take  the  house  and  dispose  of  it  at  auction.  If  we  had 
had  the  power  of  excess  condemnation  we  could  have 
taken  the  whole  property  for  about  $1000,  had  the  house 
moved  back  on  the  lot  at  a  small  expense,  and  then  we 
could  have  probably  resold  the  property  for  more  than 
the  cost  appraised.  As  it  was,  the  city  paid  $800  for  the 
house  and  sold  it  at  auction  for  $25  to  a  man  who  moved 
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slab  type,  and  that  of  the  boiler  house  is  of  the  beam 
and  slab  type.  There  are  no  unusual  features  con¬ 
nected  with  these  floors. 

The  ventilation  and  lighting  of  the  main  building  pre¬ 
sented  some  interesting  problems.  The  building  being 
so  wide,  it  was  necessary  to  provide  for  daylight  and 
ventilation  at  frequent  intervals  between  the  walls. 
Ordinary  sawtooth  roof  construction  was  not  considered 
becau.se  of  the  deficient  ventilation  inherent  in  that  con¬ 


it  onto  another  lot,  the  property  owner  retaining  the  lot, 
on  which  he  intends  to  erect  a  modern  dwelling. 

A  special  effort  should  be  made  to  have  laws  enacted 
by  the  next  general  as.sembly  giving  cities  power  to  es¬ 
tablish  a  city  plan  commi.ssion.  This  should  be  limited 
to  about  five  members,  one  of  whom  should  be  the  city 
engineer  and  another  the  mayor,  the  law  to  require  that 
all  plats  must  have  the  acceptance  of  the  commission 
before  they  can  accepted  by  the  city  or  the  county 
and  before  any  lots  can  be  sold. 

At  present  here  in  Iowa  if  the  owner  is  unable  to  have 
his  plat  approved  by  the  authorities  he  can  still  sell  his 
lots  by  metes  and  bounds  description.  It  should  be 
made  absolutely  impossible  for  the  owner  to  lay  out  the 
lots  and  streets  in  his  addition  any  way  he  pleases,  re¬ 
gardless  of  the  streets  connecting  and  the  general  plan 
as  a  whole. 

When  we  get  the  laws  as  above  outlined  1  think  the 
city  engineer  will  be  able  to  step  into  his  own  and  soon 
give  a  good  account  of  himself. 


Light  and  Ventilation  Insured  in 
Factory  by  Unique  Roof 

Special  Form  of  Concrete  Sawtooth  Guarantees  Air 
Distribution— Hollow  Tile  Form  Core 
Inside  Roof  Slabs 


By  Nelson  J.  Bell 

Chief  Enffineer,  Schenck  &  VV’illiains,  .Vrcliitects. 

I'ayton,  Ohio. 

TWO  BUILDINGS  recently  completed  at  Morain 
City,  near  Dayton,  Ohio,  are  distinguished  from  the 
usual  type  of  one-story  factory  buildings  by  the  com¬ 
pleteness  of  their  ventilation  and  natural  illumination 
and  by  the  contour  and  con.struction  of  their  roofs. 
While  the  general  type  of  roof-shed  to  procure  the  de¬ 
sired  ends  is  not  absolutely  novel,  the  use  of  reinforced 
concrete  was  somewhat  special  and  the  use  of  large  size 
clay  tile  to  reduce  weight  has  special  interest. 

The  buildings  were  designed  for  the  Domestic  Engi¬ 
neering  Co.,  makers  of  Delco-Light  farm  lighting  units. 
The  main  building,  270  ft.  wide  and  1000  ft.  long,  is 
intended  for  machine  shop  use.  The  other  building, 
about  100  ft.  square,  houses  the  boilers  and  other  equip¬ 
ment  necessary  for  heating  the  main  building.  The 
two  buildings  are  connected  by  a  tunnel,  carrying  steam 
and  return  piping  and  water  mains.  No  power  plant 
w’as  installed,  as  the  company  buys  its  power  from  a 
central(  station  power  and  lighting  company.  Both 
buildings  have  cellars  under  their  entire  areas  for  the 
accommodation  of  piping,  heat  ducts,  etc.  The  first  floor 
of  the  main  building  is  of  the  ordinary  four-way  flat- 


LAY'ING  HOLLOW  TILE  FILLERS  IN  CONCRETE  ROOF 

struction.  The  Pond  roof  construction  as  exploited  by 
David  Lupton’s  Sons  Co.,  of  Philadelphia,  was  con¬ 
sidered  but  discarded  on  account  of  the  large  amount  of 
overhead  dirt  collecting,  and  light-absorbing  steel  fram¬ 
ing.  It  was  desired  that  ceiling  surfaces  should  be 
smooth  and  that  all  projections  interfering  with  the 
passage  and  reflection  of  light  rays  should  be  eliminated. 
The  Pond  roof  contour  was  therefore  retained  and  con¬ 
crete  construction  was  adopted. 

The  building  was  divided  longitudinally  into  two  units 
of  four  30  ft.  bays  each,  with  a  central  connecting  bay 
30  ft.  wide.  Each  main  unit  consi.sts  of  two  side  bays 
with  level  ceilings,  and  a  monitor  two  bays  wide,  with  a 
V-shape  roof  and  top-hung  monitor  sash  in  the  walls. 
The  connecting  bay  has  two,  narrow  slots  in  its  flat 
ceiling,  over  which  are  A-frame  ventilators  extending 
the  entire  length  of  the  building  and  equipped  with  top- 
hung  monitor  sash.  The  outside  walls  of  the  building 
are  of  narrow  brick  piers  inclosing  the  concrete  columns, 
the  space  between  piers  being  filled  with  side-wall  fac¬ 
tory  sash.  Two  lines  of  ventilators,  extending  through 
the  whole  width  of  the  openings,  admit  air  through 
these  side  walls. 

In  summer,  ventilation  is  obtained  by  gravity,  heated 
air  passing  out  of  the  monitors  and  fresh  air  being  ad¬ 
mitted  through  the  side  wall  and  A-frame  ventilators. 
In  winter,  fresh  air  is  heated  by  steam  coils  and  forced 
by  fans  through  a  system  of  ducts  and  reheating  plenum 
chambers  to  risers  at  alternate  columns  on  either  side 
of  the  monitors.  This  air  is  blown  toward  outer  walls  of 
the  two  main  units  near  the  ceiling,  is  cooled  by  con¬ 
tact  with  ceiling  and  walls,  returns  to  the  center  near 
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.SAWTOOTH  ROOF  PERMITS  PLENTY  OF  LIGHT  AND 
INSURES  VENTILATION 


was  laid  as  in  an  ordinar\ 
solid  slab,  and  equally  spaced 
without  regard  to  the  posi¬ 
tions  of  the  concrete  ribs. 
Alternate  rods  were  bent  up 
over  the  girders  to  resist 
diagonal  tension  and  stresses 
due  to  reverse  moment. 

In  construction,  the  con¬ 
crete  was  mixed  rather. stiff. 
The  girders  were  first  filled  to 
the  bottom  of  the  slab,  the  2 
in.  lower  layer  of  concrete 
was  placed  on  the  slab  form, 
and  the  tiles  were  then  laid, 
being  held  in  place  on  tho 
sloping  forms  by  means  of 
concrete  spacing  blocks,  as  il¬ 
lustrated.  After  the  tile.s 
were  placed,  the  ribs  were 

•  XlNCRCTK  .SAWTOOTH  ROOK  0.\  O.N’K-STORY  FACTORY  HAS  ROTH  SLOPING  ANr>  ^^e  2-in.  top  layer 

HoHizo.NTAL  SLABS  LiGHTK.NKO  WITH  HoiJ^ow  TILE  INSERTS  of  concrete  laid,  gi*aded,  and 

floated  smooth  to  receive  the 

the  floor,  and  then  ascends  and  is  exhausted  through  composition  roofing.  Both  buildings  were  built  by  the 
the  monitors.  This  latter  movement  is  augmented  by  Danis-Hunt  Construction  Co.  of  Dayton.  The  archi- 
lines  of  steam  coils  placed  immediately  under  the  mon-  tects  were  Schenck  &  Williams,  of  Dayton,  for  whom 
itor  sash.  A  cross-section  of  the  building,  shown  here-  the  writer  is  chief  engineer, 
with,  illustrates  the  scheme  of  ventilation. 

The  boiler  house  presented  similar  problems  in  re¬ 
gard  to  light,  but  the  ventilation  was  easily  taken  care 
of  by  placing  a  V-shape  monitor  in  the  center  of  the 
roof,  with  top  hung  sash  in  its  walls  for  the  escape  of 
hot  air,  and  full  ventilating  power-house  sash  in  large 
windows  in  the  side  walls  for  the  admission  of  fresh 
air.  The  construction  of  this  roof  was  practically  the 
same  as  that  of  the  roof  of  the  main  building. 

In  order  not  to  interfere  with  the  reflection  of  light, 
the  ceilings  had  to  be  smooth  and  free  from  beams 
running  at  right  angles  to  the  light  rays.  This  was 
accomplished  by  using  deep  slabs  spanning  the  20  ft. 
between  girders,  and  by  turning  up  spandrel  beams  at 
the  edges  of  openings.  In  order  to  lighten  the  weight 
of  these  slabs,  and  also  to  reduce  condensation  as  far 
as  practicable,  hollow  tile  were  placed  in  the  centers  of 
the  slabs,  and  so  spaced  as  to  allow  all  shearing  and  com¬ 
pressive  stresses  to  be  taken  by  the  concrete.  The  slabs 
were  10  in.  thick  over  all,  there  being  2  in.  of  concrete 
on  the  bottom,  then  6  in.  of  tile,  then  2  in.  of  concrete  on 
the  top.  The  tile  used  were  of  special  section,  being 
6  in.  high  and  16  in.  wide,  with  rounded  comers  and 
without  webs  for  the  sloping  roofs  and  6  x  12-in.  square 
tiles  in  the  flat  roofs.  They  were  made  in  lengths  of 
2  ft.  They  were  spaced  to  allow  3  x  10-in.  webs  between 
the  lines  of  tiles  for  the  flat  roofs  and  4  x  10-in.  webs 
on  the  slopes.  End  tiles  were  closed  by  means  of  a 
shallow  filling  of  concrete  and  the  ends  of  rows  were 
kept  about  2  ft.  from  the  girder  edges  to  form  a  T- 
section,  and  also  to  allow  the  steel  to  be  “trussed  up” 
over  the  girder. 

The  reinforcement  of  the  girders  was  composed  of 
several  unit  frames,  each  frame  consisting  of  one 
straight  and  one  bent  rod  with  stirrups  looped  around 
and  wired  to  the  main  rods.  The  slab  reinforcement 
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Protection  Table  Used  on  Shield 
for  Sewer  Tunnel 

Designed  for  Constructing  Two  Miles  of  Six-Foot 
Concrete  Sewer — Temporary  Lining 
of  Timber  Cants 

/T^WO  shields  for  driving  11,000  ft.  of  6-ft. 


sewer 

X  tunnel  at  Milwaukee  installed  by  the  contractor 
after  having  completed  2500  ft.  by  other  methods,  have 
the  new  feature  of  a  platform  or  protection  table  at 
the  upper  part  of  the  face.  The  shields  have  an  ex¬ 
terior  diameter  of  9  ft.  4  in.  and  an  over-all  length  of 
9  ft.  8J  in.  The  cutting-edge  section  is  20  in.  long. 
The  shell  is  made  of  1-in.  plate  to  the  back  of  the  jack 
chambers  and  of  A-in.  plate  in  the  tail.  The  total  weight 
of  each  shield  is  22,500  lb.  The  driving  power  is  unusu¬ 
ally  ample,  comprising  ten  60-ton  hydraulic  jacks,  sup¬ 
plied  by  an  accumulator  served  by  a  four-plunger  pump. 
The  pressure  is  5000  lb.  per  square  inch. 

.  ,  ,  ,  Maple  heart 

J  cants  or  segments 
®  rot  ^  r  sawed  from  6x6- 

^  j - — - in.  timbers  are 

.  io'/t- . >1  used  as  temporary 

_ lining  to  hold  the 

ground  and  take 

^ - - - ^  the  thrust  of  the 

_ _ _ t  shield  jacks.  They 

^ — =— are  shaped  in  the 
sawmill  of  the  con¬ 
tractors  in  the 
stages  shown  b.\ 
the  adjoining 


Cuttings  nailed  ^ . 

to  Inner  face 

LINING  CANTS  MADE  OF  6  x  6 
STICKS;  TEN  CANTS  PER  RING 


face  which  saves  the  concrete  otherwise  wasted  in 
filling  out  the  polygonal  contour. 

The  finished  sewer  consists  of  a  12-in.  shell  of  1 :2J  :4} 
concrete,  unreinforced,  of  6  ft.  inside  diameter.  The 
depth  of  cover  on  the  tunnel  averages  40  ft.,  with  a 
range  of  from  6  ft.  to  72  ft.  The  work  is  for  the 
Milwaukee  Sewerage  Commission  and  the  Wm.  J. 
O’Brien  Construction  Co.  is  the  contractor  for  this  sec¬ 
tion,  13,500  ft.  long.  The  shields  were  constructed  by 
the  Milwaukee  Bridge  Co.  Information  has  been  fur¬ 
nished  by  Lee  G.  Warren,  engineer  for  the  contrac¬ 
tors. 
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Motor  Equipment  For  Highway 
Maintenance  Work 


Light  Trucks  and  Trailers  Combine  the  Advantages  of 
the  Patrol  with  the  Economy  of  the 
Gang  System 

By  W.  R.  Farrington 

Pivislon  Krurineer.  Ma.ssachusett»  HiRhway  Commlfwlon. 
Middleboroujfh 

AS  THERE  has  been  considerable  discussion  recently 
as  to  the  relative  efficiency  and  economy  of  the 
patrol  and  gang  system  of  road  maintenance,  a  system 
combining  some  of  the  best  advantages  of  both  patrol 
and  gang  sj'stems,  now  in  use  in  one  of  the  divisions  of 
the  state  highway  work  in  Mas.sachusetts  should  be  of 
interest.  This  sy.stem  provides  for  practically  constant 
supervision  and  quick  repairs  as  does  the  patrol  system, 
sketch.  Ten  normal-length  cants  are  required  to  the  and  has  also  the  economy  and  the  possibility  of  doing 
circle;  short  lengths  made  from  the  waste  ends  of  more  extensive  repair  work  than  can  be  done  economic- 
timbers  are  fitted  to  place.  In  making  up  the  cants,  ally  by  the  patrol  men.  Incidentally,  the  "patrol,”  "con- 
the  wedge-shaped  strips  sawed  off  the  outside  of  the  tract,”  “local  repair  agent”  and  “gang”  systems  of  main- 
cants  are  nailed  to  the  inner  side,  forming  a  cun’cd  tenance  have  all  been  tried  at  different  times  on  state 

_ _ _ _  highway  work. 

^  my  m  under  the  contract  system  all  ordinary  repairs  were 

V  covered  by  the  contract  price,  but  in  case  of  unusual 

m  washouts  and  similar  contingencies  the  actual  cost  of  the 

m  additional  work  was  borne  by  the  state.  Both  patrol  and 

i  ’n  contract  systems  were  satisfactorj'^  under  conditions  pre¬ 

vailing  on  most  of  the  state  highways  previous  to  the 
advent  of  the  automobile,  or  where  an  ordinary  water- 
bound  macadam  or  gravel  surface  would  carry  the  travel 
economically. 

After  the  patrol  and  contract  systems  were  largely 
given  up  and  before  the  gang  system  was  generally 
adopted,  much  of  the  work  was  in  charge  of  local  repair 
agents,  who  made  repairs  as  ordered  from  the  division 
engineer’s  office.  Parties  with  some  knowledge  of  road 
work  and  who  had,  or  could  readily  obtain,  teams  and 
laborers  were  appointed  agents. 

In  handling  the  repair  work  at  the  pre.sent  time  each 
division  is  divided  into  sections  with  a  foreman  in 
charge  of  all  repairs — except  re-surfacing  work,  which  is 
done  by  contract,  and  certain  other  resurfacing  work  re¬ 
quiring  considerable  equipment,  which  is  handled  by  a 
regular  resurfacing  gang.  The  foreman  is  provided 
with  a  car  having  a  light  t.ruck  body,  and  is  stationed 
at  a  central  point.  Ordinarily  he  drives  over  the  roads 
once  every  two  or  three  days;  but  the  sections  are  so 
arranged  that  he  can  inspect  all  of  the  roads  in  his  sec¬ 
tion  in  a  single  day  when  necessary.  i 
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in  increa.sed  power  and  reduced  speed,  but  allowing  as 
high  a  rate  of  speed  as  is  probably  advisable  with  an 
outfit  of  this  kind. 

Aside  from  the  cars  or  light  trucks  for  the  foremen, 
the  equipment  described  was  first  used  in  1917  and  of 
course  under  unusual  labor  conditions.  But  while,  on 
the  other  hand,  the  difficulty  of  obtaining  competent 
laborers  was  a  handicap  in  inaugurating  a  new  method 
of  handling  the  work,  the  system  has  certainly  proved  a 
success  and  it  has  been  possible  to  keep  the  roads  in  the 
sections  covered  in  better  repair  and  at  a  less  cost  than 
would  otherwise  have  been  possible. 

For  heavier  work  heavier  trucks  are  without  doubt  ad¬ 
visable,  but  for  the  particular  work  described  the 
writer  believes  the  outfit  used  is  the  most  economical 
and  efficient.  Some  of  the  advantages  are  low  first  cost 
and  verj'  reasonable  cost  of  upkeep.  The  pneumatic 
tires  not  only  save  time  in  transporting  men  and  ma¬ 
terials  or  in  moving  between  jobs,  but  also  save  wear 


The  foreman’s  car  can  carry  6  men  or  materials 
weighing  1000  lb.  This  enables  him  to  transport  men 
from  place  to  place.  In  case  small  repairs  are  needed, 
he  can  take  one  or  more  men  as  well  as  the  necessary 
tools  and  materials,  thus  doing  away,  with  one  of  the 
chief  objections  to  the  ordinary  gang  system — the  diffi¬ 
culty  of  economically  handling  necessary  repairs  when 
the  gangs  are  working  elsewhere. 

In  each  section  there  are  two  or  three  patching  gangs 
consisting  usually  of  from  4  to  6  men.  Formerly  a 
single  team  was  used,  the  equipment  consisting  of  a 
portable  heating  kettle,  a  small  mounted  tool  house — or 
tool  box  on  wheels — and  the  necessary  tools,  usually  in¬ 
cluding  a  heavy  hand  roller.  At  pre.sent  these  gangs  are 
being  equipped  with  the  light  motor  apparatus  described 
later.  These  gangs  do  all  the  ordinary  repair  work,  in¬ 
cluding  the  necessary  patching  of  road  surface  and 
work  on  gutters,  shoulders  and  culverts. 

The  motor  equipment  consists  of  a  light  truck  and  a 
trailer  with  a  tar  kettle,  which  is  easily  removed.  When 
it  is  not  economical  to  transport  the  men  to  and  from 
some  central  point,  vans  are  being  provided  in  which 
they  can  live. 

The  truck  is  a  light  car  with  runabout  seat  and  a 
light  truck  body  which  is  constructed  so  as  to  form 
seats  along  the  sides  for  the  men.  It  will  carry  two 
barrels  of  oil  or  tar,  or  materials  weighing  1000  pounds. 
The  trailer  body  is  of  metal  and  is  constructed  on  the 
same  general  lines  as  the  truck,  so  that  either  men  or 
materials  can  be  transported  when  the  kettle  is  not  in 
use.  The  truck  and  trailer  will  carry  12  men  or  ma¬ 
terials  weighing  a  ton. 

The  van  is  constructed  of  as  light  materials  as  pos¬ 
sible  and  is  covered  with  oiled  canvas.  There  are  bunks 
for  4  men  and  sufficient  space  at  the  front  end  for  an 
oil  stove — which  can  be  used  both  for  cooking  and 
heating — and  for  luggage.  The  upper  bunks  swing  back 
so  that  the  lower  bunks  can  be  used  as  seats.  The 
truck,  trailer  and  van  have  30  x  3i-in.  pneumatic  tires, 
thus  avoiding  the  necessity  of  carrying  several  differ¬ 
ent  sizes  of  shoes  and  tubes. 

While  intended  for  only  four  men,  the  van  will  accom¬ 
modate  six  men  temporarily  by  stretching  heavy  canvas 
between  the  bunks. 

On  the  first  trucks  no  change  was  made  in  the  gear 
ratio  regularly  furnished  by  the  manufacturer,  but  4  to 
1  driving  gears  have  been  installed  in  the  more  re¬ 
cently  acquired  trucks — the  lower  gear  ratio  resulting 
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and  tear  on  the  outfit,  which  of  course  affects  the  main¬ 
tenance  cost. 

By  using  the  light  units  the  dead  weight  is  kept  at  a 
minimum  at  all  times.  When  the  kettle  is  in  use  on 
patching  work,  the  trailer  and  kettle  can  be  detached  and 
the  truck  used  to  bring  up  bituminous  or  other  ma¬ 
terials  without  delaying  the  work,  since  the  trailer  and 
kettle  are  light  enough  to  be  moved  short  distances  bv 
the  men. 


Experiences  with  Imholf  Tank  Foaming  Told 
by  Sewage- Works  Operators 

Engineers  and  Chemists  at  Fitchburg,  Schenectady,  Rochester,  Atlanta  and  Columbus  Sum  Up  Difficulties, 
How  Overcome,  and  Give  Opinions  as  to  Causes— Good  Sludge  Digestion  and  Removal  of  First  Importance 


[Foaming  in  Imhoff  or  two-story  sewage-settling 
tanks,  requiring  strenuous  efforts  to  prevent  most 
troublesome  overflow  of  scum  through  gas  vents,  has 
been  the  experience  of  many  sewage-works  operators, 
especially  soon  after  the  tanks  were  first  put  in  opera¬ 
tion.  Experiences  with  foaming  up  to  the  autumn  of 
1917  have  been  sent  by  request  to  Engineering  News- 
Record  by  the  operators  of  sewage-works  in  five  cities 
and  are  printed  below.  At  Fitchburg  and  Rochester 
foaming  has  given  but  little  trouble,  but  at  Schenectady, 
Atlanta  and  Columbus  the  contrary  has  been  true.  Rais¬ 
ing  gas  vents  slightly  was  of  material  assistance  in  pre¬ 
venting  overflows  at  Schenectady,  but  an  8-ft.  extension 
at  one  of  the  Atlanta  plants  was  of  no  avail.  Gas-vent 
extensions,  playing  water  onto  the  scum  or  stirring 
with  poles,  are  palliatives  at  best.  Foaming  should  be 
prevented  by  the  removal  of  well-digested  sludge  and 
scum  and  by  giving  care  to  other  operating  details. — 
Editor.] 


partment,  as  in  the  preceding  case,  was  full  to  the  slots. 
After  withdrawing  2  ft.  of  sludge  on  Aug.  11  the  foam¬ 
ing  subsided  and  the  operation  of  the  tank  became 
normal. 

It  would  appear  that  w’et  muggy  weather,  when  the 
barometer  is  low.  is  most  favorable  for  foaming  and 
that  a  tank  filled  with  sludge  to  the  critical  depth  is 
most  su.sceptible,  although  foaming  may  occur  when  the 
sludge  depth  is  not  excessive.  Withdrawal  of  sludge 
or  a  temporary  lowering  of  the  tank  level  to  reduce  gas 
pressure  may  afford  some  relief  in  cases  of  incipient 
foaming. 


Gas  Vents  Raised  and  Well-Digested  Sludge  and 
Scum  Removed  at  Schenectady 

By  Earl  Devendorf 

Assistant  Entfineer-in-charffe  of  SewaKo  Disposal 

The  sewage-treatment  plant  at  Schenectady,  N.  Y., 
consisting  of  Imhoff  tanks  and  sprinkling  filters, 
was  put  in  operation  Jan.  12,  1915.  During  the  winter 
there  was  very  little  gasification  in  the  digestion  cham¬ 
bers. 

In  June,  1915,  the  first  sludge  was  drawn.  It  was 
coarse,  brown,  had  a  very  offensive  odor  and  was  acid. 

To  correct  the  acidity,  from  100  to  400  lb.  of  lime  was 
introduced  into  each  tank.  Almost  immediately  there¬ 
after  large  volumnes  of  gas  were  given  off  and  about 
the  middle  of  July  much  foam  arose  in  the  gas  vents 
and  overflowed  the  walls  into  the  sedimentation  com¬ 
partments.  The  freeboard  of  these  tanks  was  only 
about  9  in.  In  an  effort  to  prevent  the  tanks  from 
foaming  over,  the  scum  in  the  gas  vents  was  broken  up 
by  hose  streams  applied  daily,  and  sometimes  more  than 
once  each  day.  When  conditions  were  worse,  fermenta¬ 
tion  was  so  active  that  the  tanks  would  foam  over 
within  a  very  few  hours  after  the  scum  had  been 
driven  down  by  the  hose  streams.  Upon  the  advent  of 
cold  weather,  the  foaming  gradually  decreased  and 
finally  ceased.  Whether  the  active  fermentation  im¬ 
mediately  following  the  introduction  of  the  lime  was 
due  to  the  lime  or  to  the  advent  of  the  warm  weather 
was  not  entirely  clear,  although  it  seems  likely  that  the 
latter  condition  was  the  more  important. 

During  the  spring  and  early  summer  of  1916  foam¬ 
ing  continued  as  in  1915.  Lime  was  again  introduced 
and  almost  immediately  stopped  the  foaming,  although 
it  did  not  stop  the  evolution  of  gas.  An  examination 
of  the  sludge,  however,  showed  it  to  be  exceedingly  of* 
fensive,  and  it  became  evident  that  the  lime  was  un¬ 
favorable  to  a  satisfactory  digestion  of  the  sludge. 

In  the  summer  of  1916  the  gas  vents  were  raised 
about  14  in.  by  means  of  plank  boxes.  This  greatly 
reduced  the  labor  necessary  for  hosing  the  scum  to  pre¬ 
vent  the  tanks  from  foaming  over. 

During  the  sunbner  of  1917,  foaming  appeared,  but 


No  Persistent  Foaming  at  Fitchburg 
By  Frank  Woodbury  Jones 

Supervising  Chemist 

The  Imhoff  tanks  at  Fitchburg,  Mass.,  were  put  in 
operation  Oct.  15,  1914.  No  persistent  foaming  has 
occurred  up  to  the  present  time  and  only  three  cases  of 
temporary  foaming,  two  in  Tank  1  and  one  in  Tank  5, 
have  been  noted. 

On  Aug.  2,  1915,  Tank  1,  which  had  been  in  the  con¬ 
tinuous  use  and  had  had  some  sludge  withdrawn,  be¬ 
came  very  active  and  a  sludgy,  boiling  froth,  which  ap¬ 
peared  first  in  one  row  of  chimneys,  rose  to  a  maximum 
height  of  4.5  ft.  above  the  water  level.  The  average 
specific  gravity  of  this  froth  was  found  to  be  0.360. 
No  frothing  occurred  in  the  side  vents.  Sludge  from 
the  secondary  or  post-filter  tanks  had  been  admitted  to 
this  tank  July  23  to  28,  and  the  weather  during  the 
week  prior  to  Aug.  2  was  very  rainy  and  mluggy.  The 
depth  of  sludge  in  Tank  1  when  the  foaming  began 
was  well  within  the  allowable  depth  of  10.5  ft.,  there 
being  only  4.42  ft.  previous  to  the  admission  of  the 
secondary  tank  sludge.  Tank  4,  which  was  operating  in 
parallel  with  Tank  1  at  that  time,  contained  about  3  ft. 
more  sludge,  but  showed  no  signs  of  unusual  activity. 
On  Aug.  3,  on  account  of  repairs  in  the  siphon  line,  it 
was  necessary  to  shut  down  the  plant  for  ten  days. 
Tank  1,  however,  was  not  used  again  until  October  and 
then  all  trace  of  foaming  had  disappeared. 

During  June,  1916,  foam  rose  18  in.  in  the  east  row 
of  the  side  vents  of  Tank  1  and  spilled  into  the  sedi¬ 
mentation  chamber.  Turning  a  hose  on  the  froth  had 
no  permanent  effect,  but  when  sludge  was  withdrawn 
the  foaming  ceased.  Again,  on  Aug.  9,  1917,  after  a 
week  of  exceedingly  hot  weather,  foaming  was  noted 
in  some  of  the  chimneys  of  Tank  5.  The  sludge  com¬ 


172 


ENGINEERING  NEWS- RECORD 


Vol.  80,  No.  1  . 


r 


■‘V» 


.vith  the  aid  of  the  plunk  boxe.s  it  did  not  assume  any 
serious  proportion,  ulthouKh  if  the  quantity  of  sludire 
and  scum  within  the  tanks  is  not  properly  controlled  the 
foam  passes  over  the  raised  vents. 

The  cause  of  fouminR  at  Schenectady  is  unquestion¬ 
ably  the  overloadinK  of  the  very  shallow  diKe.stion  cham¬ 
bers  and  the  consequent  intensive  fermentation  which 
trees  on  durinK  warm  weather.  This  fermentation  is 
no  doubt  more  intense  on  account  of  the  low  tempera¬ 
ture  of  the  sewatre,  due  to  the  use  of  ground  water. 
This  has  the  effect  of  shortening  the  warm  season, 
during  which  fermentation  is  very  active,  and  necessi¬ 
tates  the  dige.stion  of  the  large  ({uuntity  of  sludge  ac¬ 
cumulated  during  pt>riods  of  low  temperatures. 

The  foaming  over  of  the  tanks  has  l)een  substantially 
stopped  by  the  frequent  removal  of  sludge  from  the  di¬ 
gestion  chambers  and  of  scum  from  the  gas  vent.s.  At 
Schenectady  the  scum  may  be  removed  by  drawing  it  off 
onto  the  sludge  beds  thnmgh  the  sludge  pipe,  the  riser 
of  which  terminates  al)out  16  in.  below  the  top  of  the 
wooden  boxes. 

The  success  in  dealing  with  foaming  at  Schenectady 
is  due  to  raising  the  gas  vents  and  to  the  proper  re¬ 
moval  of  well  digested  sludge  and  scum. 


Raising  Atlanta  (las  Vents  of  No  Avail.  Rut 
Foaming  Always  Stopped  Somehow 
By  Charlf:s  C.  Ho.mmon 

('hemiHt  In  ChunO' 

IN  AN  effort  to  control  foaming  in  the  Imhoff  tanks 
at  Atlanta,  Ga.,  I  tried  building  one  of  the  vents  at 
the  Proctor  Creek  plant  high  enough  to  retain  the  scum. 
As  I  remember,  I  built  it  up  some  8  ft.  The  foam  ran 
over  the  top  of  it,  so  I  gave  up  the  idea  as  a  bad  one. 
It  is  my  personal  opinion  «hat  the  only  way  to  relieve 
this  trouble  is  to  remove  the  cau.se.  Just  what  the  cause 
is  I  am  not  able  to  state  definitely.  We  have  always  ^ 
l>een  able  to  stop  our  foaming  by  some  means,  such  as 
drawing  sludge,  stirring  the  .sludge  with  water  under 
pressure,  putting  the  tank  out  of  commission  for  a  short 
time,  changing  sludge  from  one  tank  to  another,  but 
have  not  found  anything  that  will  work  in  all  cases.  1 
feel  sure  there  mu.st  be  some  remedy,  but  thus  far  I 
have  not  been  able  to  lay  my  hands  on  it. 

I  Notes  on  raising  the  gas  vents  may  be  found  in  the 
1916  report  of  the  American  Society  of  Municipal  Im¬ 
provements,  p.  467. — Editor.] 


Sludge  Removal  Indicated  as  Primary  Means  of 
Foaming  Control  at  Columbus 
By  C.  B.  Hoover 

Ohonilst  In  I'harK'’ 

ONE-STORY  .settling  tanks  were  in  service  at  the 
Columbus  sewage-works  for  seven  years,  1909  to 
1915,  inclusive.  In  1915-17  these  tanks  were  changed 
to  the  two-story  type.  During  1916  and  1917  com¬ 
pleted  two-story  units  have  been  in  serv’ice  and  con¬ 
siderable  trouble  has  l)een  occasioned  by  foaming  from 
the  gas  vents.  The  impression  seems  to  prevail  that 
.  this  phenomenon  is  di.stinctive  of  the  two-ator>’  type 
,  of  tank,  but  our  experience  leads  us  to  believe  that  the 
■gas  vent  of  the  two-stor>’  tank  has  merely  made  more 
manifest  certain  tank-treatment  activities  which  occur 
in  the  one-story  tanks  also. 


Our  experience  with  the  one-story  tank  indicated  th; 
good  clarification  could  l)e  maintained  for  from  four  t  i 
six  weeks  in  warm  weather,  after  which  the  efflueni 
from  the  tank  would  begin  to  show  a  higher  .su.spendec. 
matter  content  and  the  deterioration  in  the  quality  ui 
the  effluent  would  continue  until  the  tank  would  bt 
come  usele.ss  as  a  clarifying  device.  Under  such  circum¬ 
stances  the  tank  liquor  would  be  noticeably  blacker  than 
the  untreated  .sewage  and  the  active  production  and  it 
lease  of  gas  would  result  in  large  volumes  of  sludge  bo- 
ing  lifted  to  the  surface. 

The  foaming  from  the  gas  vents  of  our  new  two-story 
tanks  has  appeared  in  from  four  to  six  weeks  from  tlu- 
time  the  tanks  were  placed  in  service.  This  leads  us  to 
believe  that  the  cause  is  identical  with  that  which  in¬ 
terferes  with  the  clarifying  function  of  the  one-.story 
tank  and  that  the  gas  vent  of  the  two-.story  tank  sim¬ 
ply  accentuates  the  trouble. 

VVe  believe  that  the  trouble  has  its  source  in  the  Isit- 
tom  sludge,  which  would  be  the  oldest  and  most  ad¬ 
vanced  in  decomposition,  and  that  if  a  sufficient  vol¬ 
ume  of  this  highly  gas-charged  sludge  is  removed  at  the 
right  time  the  foaming  can  be  practically  obviated.  The 
problem,  however,  is  probably  not  as  simple  as  this 
statement  would  indicate,  and  in  order  to  prevent  foam¬ 
ing  and  also  to  discharge  only  well-digested  sludge  on 
the  drying  beds,  other  factors  may  have  to  be  con¬ 
sidered,  such  as  a  proper  adjustment  of. the  rate  of  Hoy. 
through  the  tanks. 


No  Foaming  at  Rochester — Scum  Broken  Down  as 
Soon  as  Observed 
By  W.  a.  Bantrell 

KiiKlix'tT  uihI  Clu'mlst 

THEIvP]  has  been  no  foaming  at  the  Brighton  plan 
of  Rochester,  N.  Y.,  which  was  put  into  operation 
Mar.  1,  1916,  nor  at  the  Irondequoit  plant,  which  has 
been  in  operation  since  March,  1917.  At  both  plants 
how’ever,  there  has  lieen  scum  or  sludge  rising  in  the 
gas  slots,  but  this  was  not  permitted  to  accumulate. 


( Details  of  foaming  and  other  experiences  on  starting 
up  the  Imhoff  tanka  at  Columbus  were  given  by  Mr 
Hoover  in  Engineering  Neivs-Record,  May  31,  1917,  p 
447.  An  article  on  foaming  troubles  at  Dallas,  Tex.,  by 
Charles  Saville  and  R.  H.  Gould,  was  printed  in  Engi¬ 
neering  News-Record,  Dec.  6,  1917,  p.  1067. — Editor.] 


City  Managers  Exchange  Information 
In  accordance  with  a  plan  agreed  on  at  their  la.st  con¬ 
vention  the  members  of  the  City  Managers  Association 
(H.  G.  Otis,  secretary,  Beaufort,  S.  C.)  are  receiving 
monthly  a  paper  written  by  one  of  their  number  deal¬ 
ing  with  city  manager  problems.  The  first  of  these 
papers  is  by  C.  A.  Bingham,  city  manager  of  Norwooil. 
Mass.,  for  the  last  two  or  three  years,  but  just  chosen 
manager  of  Waltham,  Mass.  Mr.  Bingham’s  paper 
deals  first  with  the  importance  of  having  a  municipal 
highway  program,  then  outlines  a  five-year  highway 
program  adopted  by  Norwood  in  1915,  under  which 
$140,000  of  $200,000  proposed  expenditure  has  already 
been  carried  out. 
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Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  He  Welcome 


The  New  Era  and  Engineers 

Sir — You  have  pointed  out  the  way.  In  the  front  paife 
t'ditoriaLs  of  recent  is.sues  of  Kn<fineering  Neirs-Rerord 
you  have  opened  up  a  new  line  of  thought  for  enRineens 
-and  to  start  an  enjfineer  seriously  thinkinR  alonj?  a 
definite  line,  with  a  worth-while  objective,  invariably 
means  an  answer  at  the  end.  We  cannot  conceive  of  its 
lieinR  other  than  the  correct  answer. 

May  we  say  that  it  is  the  accepted  time  for  eame.st 
thought,  at  least.  It  is  the  eve  of  the  day  on  which  en¬ 
gineers  will  come  into  their  own.  This  fact  cannot  be 
d<tubted. 

The  problems  which  you  are  pre.senting  .so  ably  are,  as 
you  say,  deep  seated.  Anyone  seeking  the  process  of 
solution  is  given  no  accepted  formula  in  which  known 
values  may  be  sub.stituted,  no  “good  practice”  has  l)een 
laid  down,  nor  can  he  turn  to  the  “answers”  and  check 
his  result.  Yet  after  all  there  are  known  quantities, 
elemental  ones,  and  any  solution  which  fails  to  apply 
ju.stice,  plain  human  kindness  (or  may  we  .say  neighbor- 
line.ss  and  perhaps  a  little  charity?)  toward  in.stitu- 
tions  w'hich  are  the  result  of  the  .system  rather  than  the 
acts  of  individuals  who  have  contributed  to  the  system, 
mu.st  fail  to  produce  the  answer  that  will  stand  the  test. 
The  factors  which  have  brought  about  a  condition 
bordering  on  a  crisis,  which  at  the  present  moment  is 
merely  held  in  abeyance  pending  the  vindication  of  our 
very  right  to  exist  as  a  .self-governed  people,  are  so  in¬ 
volved,  are  such  a  tangled  mess  of  thoughts,  words  and 
actions  of  a  shortsighted  and  .selfish  humanity,  reaching 
hack  so  far  into  the  past  that  no  scheme  hastily  pre¬ 
pared  or  half-heartedly  applied  can  obtain  a  lasting 
remedy. 

The  failure  of  the  present  arrangement  is  apparent; 
the  cau.sative  facts  are  obtainable  and  a  solution  is  pos¬ 
sible.  Engineers  have  solved  big  problems  before,  and 
even  though  this  one  is  somewhat  out  of  their  u.sual  line 
of  endeavor,  a  great  opportunity  is  presented  here — a 
chance  to  increa.se  the  .scope  of  the  profession  .so  that 
it  may  more  nearly  assume  its  proper  proportions. 
Surely  engineers  will  not  fail  in  this,  by  far  the  biggest 
chance  to  serve  mankind  by  properly  directing  the  force 
of  “human  nature.” 

I  have  been  greatly  interested  in  the.se  editorials  and 
the  letters  of  comment.  It  seems  to  me  that  you  are 
reaching  all  engineers,  but  especially  the  younger  fel¬ 
lows  who  have  the  future  to  face,  who  have  not  yet  lost 
that  certain  fire  of  enthusiastic  idealism  which  is  so 
often  obscured  by  the  mellowing  process  of  maturity 
and  the  settling  down  to  a  sort  of  contented  conserva¬ 
tism.  But  this  is  a  job  for  both  young  and  old.  And 
even  the  young  chap  in  the  most  obscure  capacity  may 
have  a  good  idea — all  can  help. 

Let  every'  engineer  apply  to  the  consideration  of  the 
human  forces  and  their  interrelation.s — which  play  such 
an  important  part  in  the  actual  completion  of  the  thing 


which  he  conceives,  designs  or  con.structs — the  .same 
acumen  which  he  now  employs  in  working  out  the  de¬ 
tails  of  his  material  plans.  Let  us  not  only  deal  with 
things  but  also  with  people. 

You,  sir,  have  entered  the  wetlge.  I  wi.sh  to  con¬ 
gratulate  you  and  urge  that  you  do  not  cease  driv¬ 
ing  it  deeper  now  that  the  way  is  oiiened. 

H.  W.  Skidmork, 

('onstruction  Engineer,  Department  of  Public  Works. 

Oak  Park,  Ill. 

Mill  Buildings  and  Laminated  Floors 

Sir — Allow  me  to  compliment  you  on  the  display  cover 
u.sed  on  the  Dec.  27,  1917,  number  of  Engineering  Neies- 
Hecord,  also  upon  the  very  complete  article  on  Mill 
Con.struction  Buildings  by  F.  W.  Dean,  which  w'as 
printed  in  that  i.ssue.  1  recognized  the  cover  design  as 
a  picture  of  the  Wood  worsted  mill  at  Lawrence,  Mass., 
and  understand  that  this  is  the  large.st  plant  of  its  kind 
in  the  world.  This  building  stands  as  an  example  of 
extra  large  floor  areas  w’hich  have  been  made  fire-safe 
by  proper  handling. 

An  article  of  this  kind  coming  from  such  a  well  know'n 
engineer  as  Mr.  Dean  is  without  doubt  a  standard  and 
repre.sents  conservative  practice  in  mill  building  de¬ 
sign.  While  the  details  which  he  de.scribed  vary  con¬ 
siderably  from  those  used  in  sections  of  the  country- 
outside  of  New  England,  the  basic  principles  are  the 
.same  as  usetl  throughout  the  Middle  West.  I  believe 
that  the  use  of  pintles  between  columns  is  almost  en¬ 
tirely  confined  to  the  New  England  states,  but  do  not 
doubt  their  effectiveness  as  described  by  the  article 
It  is  difficult  to  make  engineers  of  the  Middle  West 
recognize  their  value,  since  their  experience  has  not 
warranted  the  added  expense  of  this  type  of  construc¬ 
tion. 

The  current  practice  in  this  .section  of  the  country  is 
to  allow  the  posts  from  each  floor  to  rest  directly  upon 
the  post  cap  of  the  floor  below,  butting  the  girders 
against  the  post  on  each  side  at  the  cap.  The  objection 
to  having  the  ends  of  the  girders  rest  upon  brackets 
on  the  caps  which  project  beyond  the  line  of  the  column 
l>elow  is  very  logical,  but  experience  here  has  not  .shown 
that  such  construction  is  dangerous,  especially  where 
sprinkler  equipment  is  provided. 

Again,  the  u.se  of  metal  hangers  or  .stirrups  is  objec¬ 
tionable  due  to  the  effects  of  fire  as  stated  by  Mr.  Dean, 
but  local  engineers  depend  on  the  efficiency  of  the 
.sprinkler  system  to  prevent  such  failures.  We  have 
recognized  this  point  in  our  Engineering  Bulletin  No.  2 
on  “Heavy  Timber  Mill  Construction  Buildings”  and 
have  advised  placing  beams  on  the  top  of  girders  as  sug¬ 
gested  by  Mr.  Dean  in  his  paper. 

We  notice  that  the  term  “longleaf”  yellow  pine  is 
u.sed  in  two  or  three  places  in  the  article  and  wish  to 
call  your  attention  to  the  fact  that  the  terms  “longleaf” 
pine  and  “shortleaf”  pine,  etc.,  have  been  superseded  by 
a  new  classification  in  which  Southern  pine  structural 
timbers  are  graded  as  “den.se”  and  “sound.”  It  may  also 
be  well  to  note  that  the  new  requirements  for  select 
.structural  material  call  for  at  least  8!i%  of  heartwood, 
girth  measurement,  measured  anywhere  in  the  length  of 
the  piece. 

Mr.  Dean  condemns  the  u.se  of  laminated  floors  in 
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mill  buildings,  but  our  experience  in  the  Middle  West 
has  shown  them  to  be  very  satisfactory.  They  permit  the 
use  of  wide  bays  and  heavy  loads,  and  at  the  same  time 
provide  smooth,  flat  ceilint;  spaces  with  good  light  and 
free  from  members  forming  .small  panels  or  pockets. 
There  are  many  buildings  in  this  section  of  the  coun¬ 
try  in  which  this  type  of  floor  has  been  used  with  good 
results,  especially  where  extremely  heavy  loading  is  to 
be  carried. 

A  .strong  and  .stiff  floor  will  result  if  planks  2  or  3  in. 
thick  and  6  or  8  in.  wide,  depending  on  the  amount  of 
load  to  be  carried  and  the  length  of  span,  are  laid  to  butt 
over  the  girders,  with  one  plank  laid  acro.ss  the  girders 
'>t  fre<iuent  intervals  (every  sixth  or  eighth  piece)  to  act 
as  a  tie  in  the  floor.  Another  method  is  to  have  the 
ends  of  planks  join  at  or  near  the  quarter  point  of  the 
span  between  girders,  taking  care  to  break  joints  in 
.such  a  way  that  no  continuous  line  across  the  floor  will 
occur. 

In  laying  laminated  floors  it  is  advi.sable  to  omit  the 
la.st  two  planks  at  walls  until  after  glazing  and  roofing 
have  been  completed.  Then  these  spsices  should  be  filled 
in  clo.se  against  the  walls.  General  practice  in  this 
locality  recommends  that  laminated  floors  be  laid  with¬ 
out  nailing  to  the  girders  which  support  the  floors,  .so 
that  e.xpansion  in  the  floor,  due  to  dampne.s.s,  will  not 
cause  movement  in  the  girders  at  the  walla.  The  ma¬ 
terial  for  laminated  floors  is  .surfaced  on  four  sides  and 
the  corners  l)eveled  to  provide  a  finished  appearance  to 
the  ceiling  on  the  floor  below.  In  laying,  the  pieces 
are  spiked  together  at  18-in.  di.stances  with  60-penny 
nails.  This  main  floor  is  covered  with  a  1-in.  finished 
floor  of  hardwood  or  edge-grain  softwood. 

C.  G.  Paul. 

Construction  Engineer,  National  Lumber  Manufactur¬ 
ers  Association. 

Chicago. 

Why  Not  Double-Decked  Streets 
for  New  York  City? 

Sir — The  New  York  daily  papers  have  been  giving 
publicity  to  a  proposed  solution  for  the  relief  of  traffic 
on  Fifth  Avenue,  New  York  City,  between  40th  and  59th 
streets.  The  writer  refers  to  the  plan  proposed  by  Dr. 
J.  A.  Harriss,  fourth  deputy  police  commissioner,  in 
charge  of  traffic.  Briefly,  this  proposal  consists  in  the 
widening  of  the  present  elevated  .structure  on  Sixth 
Avenue,  between  the  streets  mentioned  above,  so  that 
provision  would  be  made  at  the  elevated  level  for  pedes¬ 
trians  and  light  vehicular  through  traffic.  This  would 
in  effect  transform  the  Sixth  Avenue  street  level  into 
a  subway  given  over  to  heavy  trucking,  street  cars,  and 
local  traffic,  and  would  force  all  the  adjoining  business 
hou.ses  to  raise  their  entrances  to  the  new  level.  The 
object  of  relieving  Fifth  Avenue  would  be  attained  in 
that  much  of  the  traffic  on  that  thoroughfrre,  being 
through  traffic,  would  naturally  flow  to  the  new  elevated 
street  which  would  offer  a  clear  way  through  the  heart 
of  the  .shopping  district. 

The  writer  not  only  wishes  to  commend  this  solution 
of  a  problem  which  is  very  vexing,  but  wishes  also  to 
congratulate  the  city  on  having  as  one  of  its  servants 
a  man  who  has  enough  vision  to  see  that  the  rearrang¬ 
ing  of  traffic  rules,  increases  in  efficiency  of  the  traffic 


squad,  and  the  removal  of  a  few  ob.structions  here  and 
there,  while  good  in  themselves,  do  not  settle  anythinj'^ 
finally.  New  York  will  have  to  inaugurate  a  plan  oi 
broad  scope  and  one  calculated  to  serve  the  future 
well  as  the  present,  else  the  busine.ss  life  will  be  throt 
tied.  It  is  this  broader  view  that  the  writer  wishes  to 
bring  to  your  attention. 

During  the  past  winter  we  have  felt  severely  the  ef¬ 
fects  caused  by  allowing  our  railroads  to  lag  ten  years 
behind  our  industries  in  their  development.  We  are  be¬ 
ginning  to  see  also  the  effect  on  the  nation,  and  New 
York  as  well,  of  a  harbor  which,  while  second  to  none 
in  natural  advantages,  is  al.so  underdeveloped  at  least 
ten  years.  Our  highways,  as  you  have  repeatedly  point¬ 
ed  out,  are  also  de.serving  of  extension  and  improve¬ 
ment.  In  short,  we  have  begun  to  recognize  that  our 
natural  facilities  for  transportation  mu.st  come  in  for 
serious  thought  and  extensive  improvement,  not  only  as 
a  measure  of  good  business  but  also  for  the  sake  of 
the  security  and  comfort  of  our  country.  The  question 
then  is,  will  New  York  City  fail  to  apply  this  les.son  at 
home?  Will  New  York  City  continue  to  listen  to  the 
self-seeking  clamor  of  groups  here  and  there,  applying 
courtplaster  as  each  new  eruption  occurs,  or  will  she 
seek  the  source  of  the  infection  and  apply  a  compre¬ 
hensive  remedy?  Will  New  York  City  plan  and  act 
in  a  broad  way  for  the  years  to  come? 

These  thoughts  occur  to  the  writer  for  the  reason  that 
he  considers,  and  indeed  has  long  felt,  that  Dr.  Harriss' 
method  of  relieving  Fifth  Avenue  is  generally  applic¬ 
able.  The  writer  believes,  and  is  willing  to  say  at  the 
risk  of  appearing  fantastic,  that  the  time  will  come 
when  a  very  large  portion  of  the  island,  most  of  it,  in 
fact,  from  59th  St.  to  the  Battery,  will  contain  two 
street  levels,  just  as  Dr.  Harriss  proposes  now  for  Sixth 
Avenue.  Does  it  require  too  much  imagination  to  con¬ 
ceive  of  all  lower  New  York  with  clean,  wide  unen¬ 
cumbered  streets  at  what  is  now  the  second-story  level, 
given  over  to  pedestrians  and  light  vehicles,  and  the 
ground  given  over  to  heavy  vehicles,  rail-transit  and 
pipe  galleries?  In  other  words,  light  traffic  above; 
freight  and  through  traffic  below.  Is  there  any  real 
estate  man  who  cannot  see  enhanced  value  in  this? 

To  give  an  idea  how  narrow  are  the  views  frequently 
expressed  on  this  question  of  traffic,  one  only  has  to 
read  the  comments  on  Dr.  Harriss’  plan.  Most  of  the 
tenants  along  Sixth  Avenue  object  to  the  shutting  out 
of  light  and  air  forgetting  they  would  have  more  than 
they  have  now  by  cutting  a  new  doorway  a  few  feet 
higher.  Others  propose  more  subways,  forgetting  two 
miles  of  elevated  structure  could  be  built  for  one  mile 
of  subway  and  in  one-quarter  the  time  and  with  one- 
tenth  the  disturbance.  Others  propose  having  the  city 
divided  into  zones,  all  business  men  and  workers  be¬ 
ing  required  to  go  to  and  from  business  at  stated  times 
so  as  to  spread  the  load  on  our  transportation  facilities 
over  greater  time.  It  hardly  seems  possible  that  any 
one  could  make  such  a  suggestion  seriously,  but  along 
comes  a  lawyer  who  proposes  that  each  employer  re¬ 
lease  his  employees  in  groups,  say  one-fourth  of  them  at 
five  o’clock  and  the  balance  in  quarters  at  15-minute  in¬ 
tervals.  In  other  words,  it  is  propo.sed  to  make  our  life 
and  business  conform  to  our  streets  instead  of  arrang¬ 
ing  our  thoroughfares  to  conform  to  our  purposes. 


April  4,  1918 


ENGINEERING  NEWS-RECORD 


675 


It  will  of  course  be  said  that  the  cost  of  the  general  sideration  of  the  market  conditions  alone  reijuires  a 
.  pplicalion  of  Dr.  Harriss’  plan  would  be  too  stupendous  study  of  operating-load  factors,  involving  the  amount  of 
to  consider,  but  is  such  the  case?  Naturally  such  a  storage  and  pondage  available,  combined  with  a  study 
plan  could  not  be  executed  over  night.  The  plan  is  the  of  the  use  which  is  to  be  made  of  the  power  and  the 
thing  and  this  should  be  worked  out  completely  first,  average  rates  to  be  obtaineil  from  its  sale,  or  value  to 
Then  street  after  .street  should  be  constructed  in  ac-  the  user.  Obviously  there  are  many  variations  in  the 
lordance  with  the  plan.  P^Ievated  .structures  cost  less  “power  equation,”  if  we  may  call  it  such,  and  the  size 
than  subways.  An  elevated  structure  of  the  sort  pro-  of  plant  which  seems  economical  today  may  not  prove 
po.sed  would  make  a  subway  at  the  .same  time  and  one  so  at  a  future  date. 

which  would  handle  more  than  people.  Freight  could  Expressed  in  another  way,  it  should  be  evident  that 
be  taken  by  power  from  terminal  to  door.step.  Many  of  to  determine  the  proper  size  of  a  plant  involves  assump- 
the  pipes,  now  being  continually  dug  up  for  repairs,  tions  not  only  as  to  the  probable  behavior  of  the  stream 
could  be  located  at  the  ground  level  where  they  would 
be  constantly  accessible.  Street  surfaces  on  the  top  level 
designed  for  light  traffic  would  not  be  torn  up  by  truck¬ 
ing,  as  is  now  the  case.  Snow'  in  winter  would  not  ob¬ 
struct  trucking  nor  the  rapid  transit  of  people,  all  be¬ 
ing  on  the  lower  level.  The  possible  saving  in  human 
life  by  a  system  which  segregates  traffic  by  classes  is 
self-apparent.  These  and  many  other  considerations 
which  space  does  not  permit  enumerating  would  mean 
reduced  annual  expense,  a  settled  state  of  affairs,  and 
increased  municipal  efficiency.  If  this  cost  were  spread 
over  the  next  two  generations  it  could  be  handled. 

At  present  the  plan  is  the  thing.  Something  to  work 
to  so  that  as  each  part  is  completed  we  may  feel  it  is 
once  and  for  all.  The  writer  hopes  that  Engineering 
Sews-Record  will  advocate  good  roads  for  New  York 
as  energetically  as  it  has  done  for  the  country  as  a 
whole,  and  in  so  doing  that  the  plan  will  be  a  broad  one 
— if  not  that  here  proposed,  then  a  better  one. 

New  York  City.  C.  S.  Rindsfoos. 
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Use  of  Minimum  Stream-Flow  Records 

Sir — Under  the  caption,  “Common  U.se  of  Records 
Minimum  Stream  Flow  Is  Pernicious,”  in  your  issue  of 
Feb.  21,  George  F.  Ladshaw  has  made  some  misleading, 
if  not  altogether  erroneous,  statements  which  ought  not 
to  pass  without  di.scussion.  The  subject  is  such  a  large 
one  that  the  writer  will  not  attempt  to  comment  on  other 
than  a  few  of  the  e.ssential  points. 

Mr.  Ladshaw  apparently  premises  his  .statements  up¬ 
on  the  idea  that  many  water-power  developments  are  in¬ 
s' ailed  utilizing  water  only  up  to  the  minimum  flow. 
The  writer  cennot  recall  a  single  instance  in  his  ex¬ 
perience  of  twelve  years  in  this  line  of  work  where  such 
has  been  the  case,  although  there  may  be  rare  instances 
which  could  be  cited.  Therefore,  he  does  not  believe 
the  practice  is  a  common  one. 

There  are  two  important  rates  of  flow  that  ought 
to  be  determined  as  definitely  as  n  ay  be  possible  for 
every  water-power  development.  The  fir.st  is  that  flow 
to  which  it  is  the  most  economical  to  develop,  which  de¬ 
termines  the  size  or  capacity  of  the  plant.  The  second 
is  the  minimum  flow  which  Mr.  Ladshaw  believes  has 
been  so  misu.sed.  The  two  are  interdependent,  as  will 
be  explained. 

There  is  really  no  fixed  method  for  determ>ining  the 
.size  of  an  installation  for  a  water-power  plant,  nor  in 
fact  is  there  really  any  such  thing  as  an  economical 
plant  capacity.  The  best  size  of  plant  to  install  depends 
not  only  on  the  stream  flow  avt liable  (the  supply  of  raw 
material),  but  also  upon  the  market  conditions  (the 
amount  and  value  of  the  manufactured  product).  Con- 
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Ba.s«*d  u|M>n  stream-flow  records  for  the  year  enditiK  July  Iti. 
IS  13.  wlilch  was  nearly  typical  of  an  average  year  'The  curves 
show  theoretical  power  available,  with  no  allowance  for  utiliza¬ 
tion  factor  or  factor  of  leakatte  and  waste  of  water  in  opt;ratioti. 
Capacit.v  curves  are  similar  f<j  the  well-known  duration-of-llow 
curves,  a  lOu'lf  load  factor  l■orres|s>ndinK  to  run-of-rlver  |H>wer. 

in  the  future,  but  also  as  to  the  manner  of  utilizing  the 
power,  and  of  its  value  as  determined  by  combining  the 
expected  needs  of  the  various  customers,  or  depart¬ 
ments  of  an  industry’.  This  broad  statement  applies 
equally  well  to  the  diversified  public  service  company’s 
load  and  to  the  private  industry  which  always  has  its 
more  or  less  variable  needs.  All  assumptions  represent 
the  investigator’s  opinion  of  what  may  happen  in  the 
future  as  ba.sed  upon  a  study  of  past  events. 

In  reality,  we  ordinarily  determine  as  nearly  as  we 
can  what  are  the  immediate  conditions  which  affect  ca¬ 
pacity  and  use  of  water,  and  if  we  are  wise,  reserve 
room  for  expansions  as  the  need  arises.  This  means 
also  that  care  should  be  exercised  lest  capacity  be  chosen 
that  the  future  will  not  show  there  has  been  an  over- 
development — too  much  optimism.  It  is  less  expensive 
to  add  to  a  structure  than  it  is  to  pull  out  and  waste  that 
which  has  once  been  put  in  place. 
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If  we  make  the  customary  study  of  the  economics  of 
the  case,  we  must  distinfifuish  between  that  power  which 
may  always  be  depended  upon  and  that  which  is  avail¬ 
able  for  a  portion  of  the  year  only ;  or  perhaps  that 
which  is  available  for  an  entire  year  under  good  flow 
conditions,  but  not  at  all  during  especially  dry  years. 
This  involves  a  consideration  of  the  absolute  minimum 
flow  as  well  as  the  dependable  minimum  in  an  average 
number  of  years. 

Mr.  Ladshaw  states  that  ‘‘the  sequence  of  wet,  dr>' 
and  normal  is  mere  chance.”  The  fact  that  a  minimum 
flow  has  already  occurred,  perhaps  within  a  compara¬ 
tively  few  years,  would  not  warrant  our  ignoring  that 
fact,  and  the  possibility  of  a  re-occurrence  within  the 
life  of  our  plant.  Especially  is  this  true  when  one  is 
recommending  the  expenditure  nece.s.sary  for  making  a 
development  involving  va.st  sums  of  money. 

The  ab.solute  minimum  flow  is  of  value  in  determining 
the  dependable  water-power  available,  and  in  addition 
furnishes  a  guide  as  to  relay  requirements  when  it  is 
e.ssential  to  furnish  more  dependable  power  than  that 
corre.sponding  to  the  minimum  flow  of  the  stream.  How 
much  chance  of  a  repetition  or  recurrence  of  minimum 
flows  can  be  taken,  and  consequently  how  much  the  ab¬ 
.solute  minimum  can  be  discounted,  depends  entirely 
upon  the  purpo.ses  for  which  the  power  is  desired  and 
how  it  would  affect  the  business  of  the  user  if  his  re¬ 
quirements  could  not  be  met. 

Any  study  of  the  history  of  the  minimum  flows  on  a 
river  should  include  the  question  of  whether  these 
minima  are  in  any  way  the  result  of  artificial  regulation 
upstream  and  to  what  esctent  such  control,  if  any,  would 
affect  the  power  available.  The  fact  that  a  minimum 
has  occurred,  whether  it  is  the  result  of  any  upstream 
regulation  or  not,  should  ordinarily  not  be  discounted, 
because  there  is  no  assurance  that  in  the  future  the 
-same  controlling  circumstances  may  not  occur  again. 

As  an  illu.stration  of  the  foregoing,  a  diagram  is 
submitted  from  an  actual  investigation,  which  has  since 
been  well  borne  out  by  the  operating  data  at  the  plant. 
Suppose  it  were  desired  to  relay  this  plant  by  steam  up 
to  a  12,000-kw.  capacity.  The  steam  capacity  required 
would  depend  upon  the  load  factor  at  which  the  hy¬ 
draulic  plant  could  operate  at  times  of  minimum  flow. 
As  a  general  principle,  the  adjustment  of  the  load  be¬ 
tween  a  hydraulic  and  a  steam  plant  should  be  such  that 
the  former  operates  at  a  low  load  factor  (i.e.  at  times 
of  peak  load)  during  periods  of  low  water  and  changes 
over  to  a  high  load  factor  (i.e.  operates  as  a  base 
load  plant)  as  flow  conditions  permit. 

In  the  illustration  let  us  assume  a  30%  load  factor  on 
the  hydraulic  plant  at  time  of  minimum  flow.  If  the 
diagram  is  based  upon  the  absolute  minimum  flow 
available  (corresponding  to  100''r  of  the  time  avail¬ 
able)  it  can  be  seen  at  a  glance  that  the  steam  plant 
must  have  a  capacity  at  time  of  maximum  load  of  12,000 
less  2200  or  9800  kw.  This  does  not  represent  the  eco¬ 
nomical  size  of  the  steam  plant  but  does  give  its  maxi¬ 
mum  load.  Its  size  will  be  something  less,  since  its  ma¬ 
chinery  can  be  overloaded  heavily  at  a  time  of  emer¬ 
gency,  and  since  it  is  dependent  also  upon  the  shape  of 
the  daily  load  curves. 

The  balance  of  the  hydraulic  capacity  curves  are  based 
upon  flow  conditions  in  an  average  year.  The  average 


steam  output  to  be  expected  may  be  computed  directl\ 
and  is  represented  by  the  area  to  the  left  of  the  proper 
load-factor  curve.  If  the  basic  data  permit,  the  writer 
ordinarily  determines  a  variable  load-factor  curve,  start¬ 
ing  at  the  lower  left-hand  side  of  the  diagram  with  a 
minimum  load  factor  on  the  water-power  plant  and 
crossing  the  curves  shown  to  a  maximum  load  factor 
in  the  upper  portion  of  the  curves.  The  area  does  not, 
in  this  latter  case,  represent  the  steam  energy,  but  it 
can  be  determined  by  a  few  simple  calculations. 

The  “tails”  on  the  output  curves  are  the  result  of  in¬ 
sufficient  pondage  and  storage,  and  indicate  where  waste 
of  water  begins.  These  curves  are  for  a  specific  ca.se 
and  will  vary  in  detail  for  different  investigations. 
For  example,  widely  varying  head  relations  will  necessi¬ 
tate  an  entirely  different  type  of*  diagram.  To  the 
writer  they  indicate  clearly  the  importance  of  minimum, 
as  well  as  average,  flow  determinations. 

Mr.  Ladshaw  also  refers  both  to  the  use  of  rainfall 
in  determining  run-off,  and  the  method  of  determining 
run-off  from  homologous  basins.  Both  methods  are  ex¬ 
ceedingly  dangerous  and  .should  not  be  used  except  as  a 
last  resort,  as  evidenced  by  any  careful  study  of  the 
available  government  run-off  records  and  by  recent  en¬ 
gineering  discussions. 

The  whole  subject  is  too  involved  to  permit  of  a  simple 
presentation  in  a  few  words.  For  those  who  care  for 
a  more  detailed  outline  of  these  problems,  reference 
may  be  had  to  the  writer’s  paper,  “Power  Estimates 
from  Stream  Flow  and  Rainfall  Data,”  presented  with 
discussions  in  the  Journal  of  the  Boston  Society  of  Civil 
Engineers  for  March  and  June,  1916. 

Boston,  Mass.  Dana  M.  Wood. 

Engineer  Officer  Runs  Town  in  France 

The  kind  of  work  that  some  of  the  Engineer  Re.serve 
officers  have  to  tackle  in  France  is  indicated  by  a  recent 
letter  received  in  this  country  from  Capt.  John  F.  Os¬ 
born  of  Boston  who  writes: 

“I  have  had  charge  of  two  companies  of  the  regiment 
practically  since  I  landed  in  France.  We  have  been  do¬ 
ing  a  large  amount  of  construction  work  under  trying 
conditions.  We  have  been  building  what  amounts  to  a 
small  town,  with  water-works,  sewerage  system,  elec¬ 
tric  lighting,  etc.,  and  I  have  had  to  be  mayor,  chief  of 
police,  fire  department,  judge,  court  and  all.  I  have 
had  under  me  nearly  a  thousand  men,  and  it  is  really 
some  little  job  to  look  after  the  food,  clothing,  medical 
attention  and  all.  I  have  quite  a  contractor’s  organiza¬ 
tion  worked  up  which  would  be  of  considerable  value  to 
some  contractor  if  it  could  be  turned  over  entire.  Os- 
bornville,  as  the  men  have  called  this  division  of  the 
landscape,  has  grown  very  fast, 

“The  regiment  got  together  for  review  the  other  day 
and  it  certainly  made  a  fine  appearance.  The  band, 
whose  instruments  were  paid  for  by  the  Boston  Society 
of  Civil  Engineers,  is  certainly  a  fine  addition,  and  i.s 
much  appreciated  by  the  men.  The  generosity  of  the 
society  made  it  possible  to  give  these  hardworking  boys 
the  pleasure  of  listening  to  and  marching  to  the  martial 
tunes  we  love  so  well.  An  engineer  regiment  is  not  al¬ 
lowed  a  band,  but  the  help  of  the  society  was  such  as 
to  give  the  boys  something  which  would  have  been 
greatly  missed.” 


Use  Freight  Car  Axle  to  Repair 


Hints  for  the  Contractor 


Finish  3325  Sq.Ft.  of  Concrete  Floor 
for  58c.  Per  100  SqJ*t. 

By  John  T.  Sullivan,  C.  E. 

Koos  Bros.  Construction  Co..  Cincinnati 

A  UN  IT  cost  on  concrete  floor  finishing  of  58c.  for 
100  sq.ft,  was  recently  attained  on  the  first  floor  of 
the  new  Charles  Shannon  Building  in  Cincinnati.  The 
entire  job,  consisting  of  3325  sq.ft,  was  cleaned  up  by 
four  laborers  and  two  finishers  within  nine  hours.  Work 
started  at  7  a.m.  Two  laborers  mixed  the  finishing 
material — one  wet  batch  and  another  dry  batch — using 


iron  mortar  boxes.  Two  other  laborers  roughened  the 
floor  with  wire  brooms,  the  floor  having  been  poured  the 
previous  day.  As  soon  as  the  first  batch  was  ready,  one 
of  the  laborers  was  used  to  wheel  the  finish  in  on 
the  floor. 

One  finisher  spread  the  batch  while  the  second  finisher 
leveled  it  off  with  a  6-ft.  screed.  The  first  finisher  then 
floated  the  surface  with  a  long  home-made  float  and 
with  a  hand-float.  The  second  finisher  then  spread  and 
screeded  continuously  while  his  partner  worked  on  float¬ 
ing.  At  2  o’clock  the  whole  floor  was  spread  and 
screeded,  so  both  finishers  worked  with  the  floats  until 
the  floor  was  finished  at  4 :  30  p.m.  The  laborers  used 
on  mixing  and  wheeling  were  put  on  other  work  as 
soon  as  their  task  was  completed.  Here  is  a  summary 
of  the  costs: 


carry  on  the  steam  shovel  work  with  only  a  few  hours’ 
delay. 

A  new  axle  for  the  steam  shovel  was  ordered  by  wire. 
When  it  arrived,  we  removed  the  borrowed  wheels,  had 
a  piece  of  steel  cut  to  fit  the  keyway  cut  in  the  axle, 
and  welded  it  in  place  with  an  acetylene  torch. 

Drag-Line  Bucket  Loads  Within 
Its  Own  Length 

Excavating  buckets  of  a  new  type  which  may  be 
termed  drag-line  buckets  were  used  with  drag-line 
excavators  on  the  Hudson  River  improvement  work  at 
Waterford,  N.  Y.  Side  plates  extending  above  the  front 
cr  cutting  end  of  the  bucket  form  bearings  for  a  cross 
shaft  which  carries  an  end  gate  and  a  hoi.sting  arm. 
The  chain  bail  for  the  drag  line  is  attached  to  the 
end  gate,  and  the  block  of  the  hoist  line  is  attached 
to  the  arm,  which  has  a  hixiked  latch  to  engage  a 
bar  across  the  rear  of  the  bucket.  A  dump  line  hitched 
to  this  bar  passes  over  a  sheave  outside  of  the  hoisting 
'oiock  and  leads  forward  over  the  bucket,  in  front  of 
which  it  is  attached  to  the  drag  line. 

In  making  its  cut,  the  bucket  is  in  the  position  shown 
in  the  view.  When  loaded,  the  hoisting  line  is  hauled 


3.325 

Oni^half  hour  wa»  taken  fur  lunrh. 


Broken  Steam  Shovel 

By  James  W.  Owens 

Krle.  Pa. 

WE  BROKE  the  front  axle  on  our  85-ton  steam 
shovel.  In  the  ordinary  run  of  things  it  would 
have  taken  from  one  to  two  weeks  to  get  a  new  axle 
from  the  factory. 

There  was  a  gondola  car  on  our  sidetrack  so  we  took 
a  set  of  wheels  from  one  of  its  trucks  to  substitute 
on  the  shovel.  Finding  the  axle  too  small  for  the 
propelling  gear,  we  had'  a  bushing  made  from  sheet 
steel  to  fit  the  axle  and  gear.  We  keyed  tiiis  to  the 
axle.  By  working  all  night  on  the  job  we  managed  to 


'  THIS  T>RA0-LINR  bucket  HAS  A  PIVOTED  END  OATE 

in,  raising  the  arm  to  a  vertical  position  and  lowering 
the  end  gate,  the  bucket  then  being  suspended  in  a 
horizontal  position  with  the  bar  at  one  end  and  the 
dump  line  at  the  other.  For  dumping,  this  latter  line 
is  hauled  in,  so  that  the  bucket  revolves  around  the 
cross  shaft  and  thus  swings  clear  of  the  end  gate. 

The  bucket  will  take  a  load  in  traveling  its  own 
length,  and  then  can  be  hoisted  at  once  instead  of  being 
pulled  to  the  bank  of  the  drag  line.  The  end  gate  holds 
the  load,  but  at  the  same  time  allows  water  to  escape. 
Experience  showed  that  the  cables  lasted  longer  and 
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Two  lalK>rpr>i  to  mix.  7  a.m.  to  2  p.m.,  6J  hr.  each  at  30('.  per  hr  * 
Ono  laborer  to  wheel  finish  onto  floor,  6J  jr.  at  30e.  per  hr  * 

One  laborer  to  broom  and  uae  big  float,  8j  hr.  at  30e.  p«-r  hr  * 

Two  finishers.  9  hr.  each  at  60r.  per  hr  * 

Total  labor  eost  .  . 

Total  area  *  35  x  95  ft.  *  3,325  scj.ft. 

Unit  eost  *  $19.20  *  58e.  per  100  sq.ft. 


■40IST!N6  unc 
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SHOVEL  Hll'l’ER  LIFTS  SCREEN  TO  LOAD  WAGON 


High-Magnesia  Cement  Tests 
Technological  paper  No.  102,  recently  issued  by  the 
Bureau  of  Standards,  gives  the  result  of  researches  into 
the  effect  of  high  magnesia  contents  upon  the  physical 
properties  of  the  resulting  Portland  cement.  A  series 
of  cement  was  burned  in  the  bureau’s  experimental 
rotary  kilns,  varying  percentages  of  the  limestone  used 
in  the  raw  material  being  replaced  by  dolomite.  A  mag¬ 
nesia  content  as  high  as  25%  was  obtained  in  the  re¬ 
sulting  cement  and  the  clinker  was  examined  petro- 
graphically.  The  constituents  present,  their  amount, 
and  the  character  of  their  formation  were  carefully 
studied.  The  clinker  was  also  ground  and  the  resulting 
cement  subjected  to  the  usual  test  for  physical  proper¬ 
ties,  .showing  that  cement  containing  not  to  exceed  8'^ 
magnesia  will  produce  concrete  of  .satisfactory  .strength 
at  the  end  of  U  years — although  these  cements  seem  to 
hydrate  with  a  large  increase  in  volume.  The  publica¬ 
tion,  entitled  “The  Properties  of  Portland  Cement  Hav¬ 
ing  a  High  Magnesia  Content,”  is  a  part  of  the  pro¬ 
gram  of  the  investigation. 


the  machine  con.sumeil  le.ss  coal  than  when  an  ordinary 
bucket  wa.s  u.sed. 

The.se  buckets  were  designed  by  H.  T.  Uunbar,  presi¬ 
dent  of  the  Dunbar  &  Sullivan  Dredging  Co.,  Buffalo, 
N.  Y.  They  w’ere  made  at  the  company’s  machine  shops 
on  the  w’ork  at  Waterford  N.  Y.  They  are  of  3-yd. 
capacity. 

Steam  Shovel  Dumps  a  Tilting  Gravel  Screen 

To  AVOID  rehandling  gravel,  either  before  or  after 
.screening,  Fred  Ellis,  of  Malden,  Mass.,  devised  the 
screener  illustrated,  for  use  on  a  state  road  contract 
near  Albany,  N.  Y 


A  steam  sbovel  dug  the  gravel  from  a  large  bank. 
It  was  necessary  to  .screen  the  gravel  before  use.  The 
shovel  boom  was  not  of  sufficient  length  to  place  the 
gravel  high  enough  .so  that  after  screening  it  would 
fall,  without  another  handling,  into  the  wagons  or  motor 
trucks.  The  tipping  .screen,  devi.sed  to  overcome  this, 
consi.sted  of  a  .screen  frame  about  10  ft.  long  and  6  ft. 
wide.  The  .screen  proper  was  of  wire  netting  with  1-in. 
by  6-in.  openings.  On  top  of  this  was  a  coarser  screen 
compo.sed  of  iron  pipe  placed  3  or  4  in.  apart.  These 
were  to  protect  the  wire  screen  from  the  heavier 
pieces  of  gravel  and  were  placed  about  6  or  8  in.  above 
the  wire. 

The  screen  was  supported  at  one  end  on  a  timber 
frame,  to  the  lower  end  of  which  was  fa.stened  a  chain. 
The  other  end  was  supported  on  a  somewhat  larger 
frame  by  means  of  a  piece  of  iron  pipe  acting  as  a 
hinge  or  bearing.  After  the  .shovel  had  dumped  gravel 
on  the  .screen,  the  bucket  wa.s  lowered,  a  tooth  caught 
in  the  chain  and  the  whole  end  of  the  screen  carried, 
revolving  about  the  pipe  bearing,  so  that  the  material 
retained  on  the  screen  slid  off  into  the  wagon  or  truck 
waiting  to  receive  it. 

The  whole  outfit  wa.s  cheap  and  easy  to  make.  It 
wa.s  also  easily  portable  and  speeded  up  the  work. 


678 


Dumpea  Position 


Loociing  Posit-ion 


Hoiotifo  Position 
Po.SlTlitNS  OK  |{^■<•KI.T 


April  4,  1918 


ENGINEERING  NEWS-RECORD 


679 


Middle  Section  of  Upstream  Side  of  Calaveras 
Dam  Slips  Into  Reservoir 


Part  of  Clay  Core  Also  Goes,  and  230-Foot  Outlet  Tower  Topples — Estinmted  That  Slide  Involes  800,000 
of  2,800,000  Yards  Placed  to  Date — First  Problem  Now  to  Open  Buried  Outlet  Culvert 


By  Allen  Hazen  and  Leonard  Metcalf 


ON  Sunday  morning,  Mar.  24,  at  7:30,  the  cen¬ 
tral  section  of  the  upper  part  of  the  upstream  side 
of  the  Calaveras  dam,  near  San  Francisco,  and  a 
large  part  of  the  clay  core  material  slid  out  into  the 
reservoir.  As  the  break  came  early  in  the  morning 
there  were  few  at  the  dam,  and  fortunately  no  one  was 
injured.  No  damage  is  done  beyond  the  financial  loss 
involved  in  the  necessary  repairs  which  will  be  under¬ 
taken  by  the  company  at  once. 

Calaveras  dam  is  to  be  210  ft.  high  above  the  stream 
bed  and  240  ft.  above  bedrock;  the  highwater  line  will 
be  20  ft.  below  the  top,  so  that  the  greatest  depth  of 
water  back  of  the  dam  will  be  190  ft.  Construction  had 
reached  a  point  only  40  ft.  below  the  top,  and  20  ft. 
below  the  flow  line.  The  final  top  will  be  at  El.  800. 

The  Calaveras  dam  is  being  built  by  the  Spring  Val¬ 
ley  Water  Co.  for  the  purpose  of  supplying  San  Fran¬ 
cisco  with  water.  It  has  been  under  construction  for  some 
four  years.  It  is  a  hydraulic-fill  dam,  but  dry  rock  fill 
has  been  freely  used  on  both  of  the  toes,  and  the  mate¬ 
rial  so  placed  forms  nearly  half  of  the  total  yardage  to 
date.  The  length  on  the  top  is  to  be  1300  ft.  with  a 
total  width  of  25  ft.,  at  a  level  20  ft.  above  the  spillway 
crest.  The  slopes  are  normally  3  to  1  upstream,  and  2i 
to  1  downstream,  but  with  several  berms,  and  the  total 
thickness  at  the  bottom  is  about  1300  ft. 

Early  descriptions  of  the  construction  with  detail 
drawings  showing  the  design  may  be  found  in  Engineer¬ 
ing  News,  Oct.  1,  1914,  p.  692,  and  Engvxeering  Record, 
Aug.  19,  1916,  p.  220. 

In  the  course  of  the  construction  of  the  dam  trouble 
had  been  experienced  with  the  character  of  the  available 
sluicing  material,  on  account  of  its  excess  of  fine  par¬ 
ticles.  This  had  led  to  a  modification  of  the  original 
plans  by  the  placing  of  a  large  amount  of  material  by 
steam  shovels,  wagons  and  cars  upon  the  outside  of  the 
upstream  and  downstream  embankments. 


No  movepient  of  the  downstream  embankment  has 
ever  been  noticed,  and  there  has  been  no  apparent  evi¬ 
dence  of  bulging  or  mammaling  of  the  upstream  slope, 
such  as  was  observed  in  the  Necaxa  dam  before  its  fail¬ 
ure.  The  first  movement  in  the  upstream  embankment 
was  noticed  June  18,  1917.  This  movement  caused  the 
gate  stem,  lying  upon  the  surface  of  the  upstream  slope 
and  controlling  the  outlet-culvert  sluice  gates,  to  bulge 
and  to  slide  one  of  the  4  x  6-ft.  sluice  gates  4  in.  beyond 
the  edge  of  its  seat.  Three  lines  and  levels  across  the 
dam  were  immediately  established,  and  later  a  fourth 
one — the  first,  between  El.  729  and  El.  731 ;  the  second, 
El.  700  and  El.  708;  the  third,  El.  672  and  El.  678;  and 
the  fourth  at  El.  641.  The  top  edge  of  the  concrete  pav¬ 
ing  from  which  stone  paving  ran  to  the  top  of  the  dam 
was  at  El.  663. 

While  the  amount  of  the  initial  movement  prior  to  the 
beginning  of  measurements  on  June  18,  1917,  is,  of 
course,  unknown,  it  has  been  estimated,  from  the  distor¬ 
tion  of  one  of  the  gage  boards  on  the  upstream  face  of 
the  dam,  to  have  been  about  18  in.  horizontally,  and  dur¬ 
ing  12  hours  following  the  first  observation  a  further 
horizontal  movement  of  6  in.  was  observed  on  the  upper 
concrete  gate-stem  block  operating  at  El.  708.7.  The 
concrete  slope,  4  in.  or  more  in  thickness,  lifted  and 
cracked,  parallel  to  the  upper  edge  and  6  ft.  below  it, 
for  a  distance  of  700  ft.  more  or  less,  across  the  dam. 

At  the  top  of  the  upstream  embankment  of  the  dam  it 
was  noticed  that  there  were  cracks  at  an  angle  of  about 
45®  with  the  crest  line,  converging  toward  the  reservoir. 
On  the  easterly  end  of  the  dam  these  cracks  were  about 
25  ft.  distant  from  its  contact  with  the  hillside  and  on 
the  westerly  end  about  200  ft.  from  the  westerly  hill¬ 
side. 

Sluicing  was  immediately  stopped — on  June  18,  1917. 
The  horizontal  movement  continued  at  a  decreasing 
rat?  until  June  21,  when  it  practically  ceased. 
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Sluicint;  was  resumwl  July  7.  11M7,  and  continued 
for  12  days,  when  movement  was  ajfain  observed 
and  aluicint;  was  discontinued.  Steam-shovel  work 
was  continued,  however,  the  upstream  embank¬ 
ment  beinfr  widened  out  fiO  ft.  into  the  pool  and  raised 
:12  ft.  from  El.  710  to  El.  772,  and  the  downstream  em¬ 
bankment  beinK  raised  to  Fll.  76.*!  and  widened  60  ft. 
toward  the  center  of  the  dam.  Although  no  more  .sluic¬ 
ing  was  done,  the  pool  level  (irraduaily  rose  about  12  ft., 
as  a  result  of  the  sinkint?  of  the  .solid  fill  into  it. 

On  Feb.  12,  1918,  sluicin);  was  re.sumtd,  the  water 
l-*vel  in  the  reservoir  beinK  at  El.  641.6.  The 
hydraulicked  clay  core,  about  75  ft.  in  width,  was  at  El. 
752,  approximately  110  ft.  above  the  reservoir  water 
level.  Tne  upstream  embankment,  84  ft.  in  width  at  its 
top,  was  then  at  El.  765;  the  downstream  embankment, 
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It  seems  likely  that  the  first  considerable  movement 
was  a  drop  in  the  level  of  the  central  pool  on  *he  top  of 
the  dam,  accompanied  by  a  .slow  liftinK,  or  moving  for¬ 
ward,  of  the  surface  of  the  upstream  toe  above  the 
water  line.  The  lower  part  of  the  toe  had  been  paved 
with  concrete,  and  this  extended  about  13  ft.  above  the 
water  level.  Above  that  point  the  face  was  covered 
with  a  heavy,  stone  riprap.  The  top  of  the  concrete 
formed  a  conspicuous  line,  and  observers  say  this 
.seemed  to  rise  several  feet.  This  may  have  repre.sented 
an  actual  rise,  or  it  may  simply  have  been  a  lifting  at  the 
edge  by  the  forward  movement  of  the  mass.  There 
was  then  a  forw’ard  movement  of  the  whole  central  sec¬ 
tion.  The  section  that  moved  was  about  700  ft.  long. 

The  first  break  was  probably  near  the  east,  or  right- 
hand  side,  vertically  along  the  line  of  .some  timber 


LOOKINC?  irpSTRKAM  FROM  TOP  OP  STANOINT.  PART  OF  DAM— IN  FORROROTTND  PI,0WIN0  CDAY  RTTNNING  OtTT 
AT  I.KFT  TO  RKSF.RVOIR — (tVERTPR.NKD  UPSTREAM  SECTION  IN  MIDDLE  DI.STANCE 


60  ft.  in  width  at  its  top.  at  El.  763;  the  out.side  up¬ 
stream  embankment  slope  being  3  to  1,  the  downstream 
embankment  approximately  21  to  1. 

Shortly  thereafter  a  slight  outward  horizontal  move¬ 
ment  of  the  upstream  embankment  was  again  observed 
and  continued  to  increase  until  Mar.  4,  when  sluicing 
was  again  stopped.  On  the  da.\'  before  the  failure  of  the 
dam.  the  observed  horizontal  movement  w’as  2.39  ft.  at 
one  point,  to  which  amount  mu.st  be  added  the  initial 
movement,  roughly  estimated  at  18  in.,  giving  an  ap¬ 
proximate  total  maximum  horizontal  movement  of  4  ft., 
from  June  18.  1917,  to  Mar  24,  1918. 

The  final  movement  at  the  time  of  failure  on  Mar.  24, 
1918,  was  very  rapid.  The  greater  part  of  it  probably 
took  place  within  a  space  of  not  more  than  five  minutes. 
The  reinforceil-concrete  outlet  tower  was  thrown  for¬ 
ward  into  the  reservoir.  The  noise  and  splash  and  waves 
of  this  drew  the  attention  of  those  who  were  nearby  to 
what  was  going  on.  Alice  Espy,  the  nine-year-old 
daughter  of  the  constructing  engineer,  saw  the  tower 
fall.  Her  attention  was  drawn  to  it  by  the  noise,  which 
.some  of  the  men  also  noticed.  Looking  toward  the  dam 
she  saw*  the  towe-,  230  ft.  high,  swaying  back  and  forth 
for  a  moment,  after  which  it  fell  in  a  direction  .straight 
away  from  the  dam.  It  has  not  been  seen  since. 


work  which  had  served  during  construction  to  return 
the  excess  water  from  the  central  pool  to  the  reservoir 
above  the  dam.  It  may  have  been  the  breaking  of 
these  timbers  that  made  the  noises  that  were  first  heard. 
The  dam  started  to  move  forward  tow’ard  the  reservoir. 
The  dam  moved  more  rapidly  on  the  east  end  and  so 
revolved  as  it  moved.  When  it  stopped  it  had  turned 
something  like  30®  from  its  original  direction.  The 
movement  was  something  like  the  opening  of  a  door. 

Before  the  moving  part  had  gone  very  far  the  mate¬ 
rial  in  the  clay  core  began  to  come  through  the  opening, 
and  the  central  part  of  the  dam  emptied  itself  to  a  con¬ 
siderable  extent  through  this  breach.  As  the  surface 
level  fell,  the  material  appeared  to  drain  from  the  val¬ 
ley  slopes  in  the  interior  of  the  dam  toward  its  center, 
and  thence  out  of  the  eroded  channel,  on  the  east,  into 
the  reservoir. 

The  total  depth  of  the  hydraulic  fill  in  the  center  was 
about  155  ft.  The  material  had  been  te.sted  regularly 
to  find  how  it  was  solidifying.  The  first  method  used  for 
determining  this  was  to  ascertain  the  depth  to  which  a 
man  could  force  a  li-in.  pipe  down  into  the  material 
from  ,1  boat.  On  Mar.  16,  1916,  and  at  intervals  there¬ 
after  until  Jan.  24,  1917,  the  material  was  found  to  be 
so  plastic  that  the  pipe  could  be  forced  to  a  depth  vary- 
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itiR  from  75  to  90  ft.  On  Feb.  12,  1917,  the  method  of 
determining  solidification  by  the  u.se  of  a  pipe  was 
given  up  for  the  more  certain  procedure  of  lowering  a 
(i-in.  cast-iron  ball  into  the  core  material  and  measuring 


T>OOKING  DOWN  ON  DOWNSTREAM  SECTION  IN  PEACE- 
DISPLACED  UPSTREAM  SECTION  IN  BACKGROUND 


Ihe  depth  at  which  its  movement  ceased.  This  was 
found  to  be  about  45  ft.,  or  approximately  one-half  the 
depth  to  which  it  had  been  possible  to  force  a  pipe. 

A  few  days  before  the  latter  date  sluicing  had  been 
discontinued,  and  was  not  again  resumed  until  Feb. 
12,  1918.  The  effect  of  this  rest  upon  the  core  mate¬ 
rial  is  interesting,  for  upon  the  next  observation,  Aug. 
27,  1917,  the  depth  of  penetration  of  the  cast-iron  ball 
was  but  12  ft.,  as  compared  with  the  mea.surement  of 
:>5  ft.  a  month  prior.  On  Oct.  24,  1917,  the  penetration 
was  but  8  ft.,  and  on  Jan.  21,  1918,  but  5  ft. 

Notwithstanding  the  .solidification  indicated  by  these 
tests,  when  the  material  was  released  it  started  to  flow 
almost  like  water.  At  first  it  came  through  the  narrow 
l)reach  as  a  turbid  cataract  with  a  steep  slope,  but  the 
opening  rapidly  widened  and  the  slope  flattened  until 
the  center  was  drained  down  to  within  a  few  feet  of 
the  water  level  in  the  reservoir.  Probably  within  five 
minutes  the  rapid  movement  was  over,  although  the  clay 
continued  to  flow  at  a  reducing  rate  for  some  time. 
The  more  solid  material  of  the  upstream  part  of  the 
dam,  consisting  largely  of  heavy  rock  fill,  had  then 
moved  forward  and  downward  and  had  filled  a  space 
lor  several  hundred  feet  beyond  where  the  toe  had  been. 
This  material  must  be  piled  up  to  a  height  in  places  of 
70  ft.,  and' it  stands  high  above  the  water  and  far  out 
into  the  reservoir. 

Soundings  taken  in  the  reservoir  in  front  of  the 
visible  material  indicate  that  there  is  a  well  defined 
trough  parallel  to  it,  and  at  a  distance  of  60  ft.,  more 
or  less.  Beyond  it  is  a  well  marked  ridge  from  which 
the  material  slopes  gently  to  the  bottom  of  the  lake. 
Rock  and  gravel  lie  on  top  of  the  greater  part  of  the 
material  under  water,  the  clay  of  the  core  being  found, 
for  the  most  part,  at  the  easterly  end  of  the  dam,  and 
at  the  foot  of  the  slope  outside  of  the  coarser  material. 

It  is  estimated  roughly  that  800,000  cu.yd.  of  mate¬ 
rial  must  have  moved  in  the  slide.  As  about  2,800,000 
cu.yd.  had  been  placed  in  the  dam,  the  movement  af¬ 
fects  rather  less  than  one-third  of  the  whole.  The 
remaining  material,  2,000,000  cu.yd.,  more  or  less,  re¬ 


mains  in  position.  This  includes  practically  the  whole 
of  the  lower,  or  downstream  part  of  the  dam.  This  did 
not  move,  although  there  is  some  sloughing  off  of  the 
steep  exposed  face,  and  there  has  been  a  little  settle¬ 
ment,  indicated  by  cracks  on  and  near  the  top.  due  to 
the  relea.se  of  the  load  of  the  central  pool  upon  it. 

When  the  outlet  tower  was  carried  off  its  base  by 
the  sliding  mass,  the  end  of  the  outlet  tunnel  mu.st  have 
been  left  open  for  a  movement,  but  it  was  at  once  cov¬ 
ered  and  .sealed  by  the  moving  mass,  and  no  appreciable 
amount  of  water  escaped  through  the  tunnel.  There  is 
now  about  70  ft.  of  material  over  it. 

To  open  this  outlet,  or  otherwi.se  to  dispose  of  the 
water  now  in  the  re.servoir,  will  be  the  first,  and  per¬ 
haps  the  mo.st  difficult,  work  of  rehabilitation.  Present 
indications  are  that  entrance  can  be  made  from  the 
reservoir  to  the  outlet  culvert  through  a  rock  tunnel 
some  500  ft.  long. 

In  this  connection,  and  as  bearing  upon  the  hazards 
of  the  present  situation,  it  is  intere.sting  to  note  that 
the  downstream  embankment  of  earth  and  stone  placed 
almost  wholly  by  steam  shovel  and  which  supported 
the  clay  core,  stands  at  an  elevation  of  about  745  ft., 
which  is  145  ft.  or  more  above  the  floor  of  the  valley, 
and  nearly  95  ft.  above  the  present  water  level  in  the 
reservoir.  The  normal  sea.sonal  run-off  of  the  Cala¬ 
veras  basin  occurring  after  Apr.  1  would  raise  the  pres¬ 
ent  water  level  by  17  ft.  only,  and  the  maximum  recorded 
run-off  by  37  ft.  The  available  storage  to  the  top  of 
the  structure,  at  the  approximate  level  of  the  roadway 
across  it  at  about  elevation  745  ft.,  affords  a  margin  in 


STANDING  UPSTREAM  SECTION  AT  LEFT— SIX'TION  OK 
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Note  clay  stream  flowltiB  through  middle  of  view. 

depth  of  storage  approximately  20  ft.  in  excess  of  the 
recorded  mean  annual  run-off  of  the  Calaveras  basin, 
so  that  there  is  ample  time  within  which  to  make  con¬ 
nection  with  the  outlet  culvert  before  the  next  rainy 
.season. 

George  A.  Elliott  is  engineer  of  the  Spring  Valley 
Water  Co.  F.  C.  Herrmann  was  engineer  of  the  com¬ 
pany  w'hen  the  plan  was  adopted  and  the  work  started, 
and  during  the  early  part  of  the  construction.  William 
Mulholland,  of  Los  Angeles,  has  been  consulting  en¬ 
gineer  for  this  work  since  its  inception.  T.  W.  Espy 
is  resident  engineer,  and  has  been  in  charge  of  the  work 
since  the  beginning. 
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War  Labor  Board  Recof^nizes  Rij^ht  to  Organize 

Keport  Provides  Plsn  for  Adjusting  Disputes  and  Makes 
Recommendatiim  for  Maintaining  Maximum  Production 


Director  General  Restricts 
Railroad  Expenditures 

The  dirertur  ^vneral  of  railroads  has 
issued  the  following  roKulations  iiov- 
rmitit;  expenditures  for  capital  account: 

1.  Expenditure  for  additions  and  bet¬ 
terments,  including  equipment,  are  to 
be  limited  by  consideration  of  the  ne¬ 
cessity  fur  such  expenditures,  as  in  re¬ 
lation  to  conservint;  the  available  sup¬ 
ply  of  labor  and  materials.  Certain 
projects  which  mieht  be  considered  ne¬ 
cessary  under  private  control  may  not 
be  equally  meritorious  during;  the  pe¬ 
riod  of  control  by  the  Government,  it 
is  pointed  out,  since  ail  facilities  are 
now  available  for  common  or  joint  use. 

2.  Construction  of  new  lines  and 
branches  are  not  to  be  entered  upon 
without  the  approval  of  the  director 
general . 

3.  New  cars  and  IcKomotives  shall 
not  be  ordered  without  the  approval  of 
the  director  general. 

4.  Work  contracted  for  or  com¬ 
menced  prior  to  Jan.  1  may  be  con¬ 
tinued  except  as  the  judgment  of  the 
individual  carrier  indicates  the  possi¬ 
bility  of  discontinuing  such  woak  in 
order  to  conform  to  the  general  prin¬ 
ciples  of  paragraph  1. 

5.  Other  work  involving  charges  to 
capital  of  less  than  $25,000  may  be 
undertaken  without  approval  of  the 
director  general,  provided  that  such 
work  with  the  general  principles  of 
paragraph  1;  that  it  falls  within  the 
policy  of  the  individual  carrier  for  the 
years  1916  and  191V,  and  that  reports 
shall  be  rendered  in  duplicate  to  the 
director  of  the  Division  of  Capital  Ex¬ 
penditures  at  Washington  and  the  re¬ 
gional  director  for  the  district,  indicat¬ 
ing  each  capital  expenditure  of  $5000 
to  $25,000,  and  amounts  chargeable  to 
o|)erating  expenses. 

6.  No  single  work  involving  a  cap¬ 
ital  expenditure  of  more  than  $25,000 
shall  be  undertaken  unless  it  conforms 
to  the  principles  in  paragraph  1  and 
unless  it  has  the  approval  of  the  direc¬ 
tor  general. 


Strike  on  New  York  Subway  Work 

Another  strike  began  to  develop  on 
the  subway  work  in  New  York  City 
on  Monday  morning  when  the  carpen¬ 
ters,  form  builders  and  laborers  walked 
out  on  one  section  in  Manhattan  and 
8(‘vcral  in  Brooklyn.  The  demands  are 
said  to  involve  an  increase  in  wages. 

The  previous  subway  strike  was  set¬ 
tled  by  an  agreement  that  the  increases 
then  granted  would  be  the  last  until 
the  new'  subway  system  waa  finished. 

It  was  feared  that  the  strike  w’ould 
become  general. 

682 


The  War  Labor  Conference  Board 
has  made  a  report  to  the  Secretary  of 
Labor,  at  whose  suggestion  it  was  ap¬ 
pointed  to  aid  in  the  promotion  of  a 
national  labor  program  for  the  period 
of  the  war.  The  report  embodies 
recommendation  for  maintaining  maxi¬ 
mum  production,  recognition  of  the 
basic  eight-hour  day,  as  well  as  detailed 
recommendations  for  creating  a  na¬ 
tional  war  labor  board,  to  be  selected 
in  the  same  manner  ns  the  present 
board,  and  in  which  employers  and 
workers  will  be  equally  represented. 

The  report  provides  that  the  func¬ 
tions  and  powers  of  the  national  board 
shall  be  to  bring  about  settlement 
of  labor  controversies  by  mediation, 
to  exercise  the  same  power  in  other 
controversies  which  result  in  delayed 
or  decreased  production,  to  appoint 
local  or  district  boards  to  act  as  local 
mediators  and  to  summon  the  parties 
to  a  controversy  for  hearing.  In  the 
event  of  the  failure  of  the  national 
board  to  arrive  at  a  voluntary  settle¬ 
ment  unanimously,  the  report  provides 
for  the  selection  of  an  umpire  to  be 
chosen  by  unanimous  vote  of  the 
national  ^ard  or,  failing  this,  to  be 
drawn  by  lot  from  a,  list  of  ten  disin¬ 
terested  persons  nominated  by  the 
President  of  the  United  States.  When 
an  existing  agreement  or  a  Federal 
law  has  not  been  invoked  as  a  means 
of  settling  a  controversy  the  board  may 
refu.se  to  take  cognizance  of  the  con¬ 
troversy. 

It  is  further  provided  that  the  action 
of  the  national  board  may  be  invoked, 
with  respect  to  labor  controversies, 
by  the  Secretary  of  Labor  or  by  either 
side  of  a  controversy,  but  the  national 
board  may  subsequently  refuse  to  take 
cognizance  of  the  case  if  its  importance 
does  not  justify  it. 

It  is  specifically  provided  in  the  re¬ 
port  that  the  board,  in  its  mediating 
and  conciliatory  action,  and  the  umpire 
in  his  consideration  of  a  controversy, 
shall  be  governed  by  the  followring 
principles: 

Right  to  Organize 

1.  The  right  of  workers  to  organize 
in  trade  unions  and  to  bargain  collec¬ 
tively,  through  chosen  representatives, 
is  recognized  and  affirmed.  This  right 
shall  not  be  denied,  abridged  or  inter¬ 
fered  with  by  the  employers  in  any 
manner  whatsoever. 

2.  The  right  of  employer.®  to  organize 
in  associations  or  groups  and  to  bargain 


collectively,  through  chosen  representa¬ 
tives,  is  recognized  and  affirmed.  This 
right  shall  not  be  denied,  abridged  or 
interfered  with  by  the  workers  in  any 
manner  whatsoever. 

3.  Employers  should  not  discharge 
workers  for  membership  in  trade 
unions,  nor  for  legitimate  trade  union 
activities. 

4.  The  workers,  in  the  exercise  of 
their  right  to  organize,  shall  not  use 
coercive  measures  of  any  kind  to  in¬ 
duce  persons  to  join  their  organizations, 
nor  to  induce  employers  to  bargain  or 
deal  therewith. 

Existing  Conditions 

1.  In  establishments  where  the  union 
shop  exists  the  same  shall  continue  and 
the  union  standards  as  to  wages,  hours 
of  labor  and  other  conditions  of  em¬ 
ployment  shall  be  maintained. 

2.  In  establishments  where  union 
and  non-union  men  and  women  now 
work  together,  and  the  employer  meets 
only  with  employees  or  representatives 
engaged  in  said  establishments,  the 
continuance  of  such  condition  shall  not 
bi  deemed  a  grievance.  This  declara¬ 
tion,  however,  is  not  intended  in  any 
manner  to  deny  the  right  or  discour¬ 
age  the  practice  of  the  formation  of 
labor  unions,  or  the  joining  of  the  same 
by  the  workers  in  said  establishments, 
as  guaranteed  in  the  last  paragraph, 
nor  to  prevent  the  War  Labor  Board 
from  urging,  or  any  umpire  from  grant¬ 
ing,  under  the  machinery  herein  pro 
vided,  improvement  of  their  situation 
in  the  matter  of  wages,  hours  of  labor, 
or  other  conditions,  as  shall  be  found 
desirable  from  time  to  time. 

3.  Established  safeguards  and  regu¬ 
lations  for  the  protection  of  the  health 
and  safety  of  workers  shall  not  be  re¬ 
laxed. 

Women  in  Industry 

If  it  shall  become  necessary  to  em¬ 
ploy  women  on  work  ordinarily  per¬ 
formed  by  men,  they  must  be  allowed 
equal  pay  for  equal  work  and  must 
not  be  allotted  tasks  disproportionate 
to  their  strength. 

Hours  of  Labor  and  Maximum 
Production 

The  basic  eight  hour  day  is  recog¬ 
nized  as  applying  in  all  cases  in  which 
existing  law  requires  it.  In  all  other 
cases  the  question  of  hours  of  labor 
shall  be  setUed  with  due  regard  to  gov¬ 
ernmental  necessities  and  the  welfare, 
health  and  proper  comfort  of  the  work¬ 
ers. 

(Concluded  on  page  685) 
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Chicago  Completes  8-Mile  Tunnel  of  John  E.  Ericson,  city  engineer,  and  Draftsmen  Wanted  in  Ordnance 
Under  Lake  and  Land  carried  out  under  Department  of  Army 

r.  1  *  ^  io  direction.  It  was  in  direct  charge 

Completion  of  the  12-ft.  Wilson  Ave.  ^  Clausen,  engineer 

intake  tunnel  at  Chicago  mwks  an  ^a^rworks  construction.  Visits 
important  step  in  the  increase  of  water-  the  finished  tunnel,  by 

supply  for  that  city  The  tunnel  ex-  narrow-gage  construction 

tends  in  wild  rock  thrw  miles  under  Mar.  22  by  city 

Lake  Michigan  to  an  intake  shaft  and  Mar.  23  by  members  of 

crib,  and  five  miles  under  the  city  to  Western  Society  of  Engineers, 

a  new  pumping  station  It  is  of  horw-  o^^ription  of  this  great  tunnel,  with 
shoe  wction  13  X  13  ft.  for  one  mile  construction  methods  and  plant 

from  the  intake  shaft,  and  12  x  12  ft.  ,  ed,  will  be  found  in  Engineering 
for  the  remaining  seven  miles  Itee-  ;ve«;s-/?ecord  of  July  26  and  Oct.  4, 
ords  of  progress  are  given  in  the  fol-  Engineering  Record  of  Jan.  16 

lowing  table:  M^y  25,  1916;  Engineer- 

PROGRESS  OF  WILSON  AV-ENUE  WATER  ing  News  of  Apr.  22,  1916  and  May  26, 

TUNNEL,  CHICAGO 

Lake  I.an<l 

Tunnpl  Tunnel 

l.enjttb  1  miles  5  miles 

Section  11  X  11  ft. 

( I  mile) 

12  X  12  ft. 

( 2  mill  s) 

Work  started  Drift  No  2  Otj^t  No.  3 

Datra  of  holing  Ihrouich : 

Drifts  I  and  2 
Drifts  7  and  8 
Drifts  3  and  4 
Drifts  3  and  6 
Linins  finished 
No.  of  shafts 
Max.  length  of  drift. 

Max.  monthly  progress: 

Tunneling 
Lining 

Normal  monthly  progress: 

Tunneling 


The  Ordnance  Department  of  the  U. 
S.  Army  wishes  to  obtain  200  drafts¬ 
men  for  work  from  May  1  to  Oct.  1  at 
salaries  up  to  $100  per  month.  The 
minimum  requirement  for  these  posi¬ 
tions  is  two  years  of  college  training 
in  mechanical  drafting  or  machine  de¬ 
men  are 

needed  for  positions  paying  up  to  $3000 
pel  annum.  For  further  particulars  ad¬ 
dress  Maj.  E.  M.  Bainter,  Instruction 
Section,  Ordnance  Department,  1330 
F  St.,  N.W.,  Washington,  D.  C. 

In  some  of  these  services  it  is  prob¬ 
able  that  particularly  well-qualified 
men  may  be  desired  for  the  period  of 
the  war,  receiving  military  status  and 
Canadian  Engineers  Discuss  Fuel  assignment  to  special  war  work. 

and  Power  Situation  Pursell  Rescued,  Kyle  Still  Held 

Kci.  1914-  Feb  1-914  iand  power  problems  in  the  by  Chinese  Bandits 

rei> .  lyn  jjeo.,  lyie  Dominion  of  Canada  were  the  sole 

Sept .  1917  topic  of  discussion  at  the  first  general  E*  J-  Pursell,  one  of  the  American 

.w'  I’lh  professional  meeting  of  the  Canadian  engineers  captured  by  bandits  in  north- 

Jub-.’  1917  Society  of  Civil  Engineers,  held  Mar.  ern  Honan  Province  early  last  month 

Feb  .^1918  Feb, ^1918  Toronto.  There  was  an  aL  and  held  for  ransom,  has  been  rescued 

.No  2;  14.830  No.  6;  7,300  tendance  of  about  150  members.  Great  hy  soldiers,  who  intercepted  the  band 

stress  was  laid  by  the  speakers  upon  as  they  were  attempting  to  retreat 
the  need  of  developing  Canada’s  fuel  further  into  the  mountains, 
resources.  bandits  succeeded  in  carrying  off 

I  rionVf  The  opening  address  was  delivered  other  captive,  George  A.  Kyle  of 

by  Sir  William  Hearst,  Premier  of  ®*‘®-».''’ho  is  reported  in  good 

Special  features  of  this  8-mile  tun-  Ontario,  who  reviewed  the  action  taken  and  ^ing  fairly  well  treated, 

nel  were  the  exceptional  length  of  drift  by  the  Provincial  government  to  relieve  are  ® 

for  the  lake  tunnel,  14^60  ft.,  and  the  the  fuel  shortage  and  promote  the  de-  department  to  effect  the  release  of  Mr. 

direct  transfer  of  excavated  rock  from  velopment  of  the  peat  industry.  B.  F.  ^  d^artment  and  the 

the  heading  to  screening  and  pneumatic  Haanel,  chief  of  the  fuel  division  of  »«iui8-Carey  Ky.  &  Canal  Co.,  with 
concreting  plants  traveling  on  a  nar-  the  Canadian  Department  of  Mines,  de-  a®  keeping  in 

row-gage  track  in  the  tunnel.  Another  livered  a  comprehensive  address  em-  ®  ‘^®  “a®”  situation, 

notable  feature  is  that  the  work  was  bodying  estimates  of  the  peat  and  coal  ,  j  general  superinten- 

done  by  day  labor  under  the  Departs  resources  and  dealing  with  processes  ®”  engineer  of 

ment  of  Public  Works,  except  that  a  for  preparing  peat  and  dignite  for  fuel.  .  ®  Co.  s  railway  projects 

contract  was  let  for  the  intake  shaft  The  question  of  transportation  was  a  ♦  lograp  y 

and  crib,  as  the  city  had  not  the  special  discussed  by  W.  N.  Neil,  secretary  of 

equipment  required  for  this  work  in  the  Canadian  Railway  Association,  who  mining 

‘^®®P  *®t  forth  the  difficulties  the  railways  h^ 

Saving  of  about  20%  in  time  of  con-  had  to  contend  with  in  connection  with  loifi 

struction  is  thought  to  have  been  fuel  shortage  and  the  great  economies  omeering  Record  of  Oct.  21,  1916. 

effected  by  the  introduction  of  the  novel  already  effected.  W.  J.  Dick,  mining  Government  Is  Annraisintr  Hobo- 
method  of  delivering  the  tunnel  rock  engineer  of  the  Commission  of  Con-  ^"vernmeni  IS  Appra^ing  Hopo 

directly  to  the  concreting  plant.  The  servation,  urged  that  the  area  served  oieamsnip  riers 

3-mile  lake  tunnel  was  driven  from  the  from  the  coal  fields  of  western  Canada  A  board  of  appraisal  of  the  War  De¬ 
shore  shaft,  with  an  average  haul  of  could  be  considerably  enlarged  by  spe-  partment  is  now  engaged  in  making  a 
1%  miles.  The  rock  required  for  the  cial  railway  rates,  and  suggested  a  physical  examination,  appraisal  and  es- 
lining  of  this  tunnel  amounted  to  47,-  pooling  of  interests  by  the  mines  to  timate  a  cost  of  all  of  the  property  of 
620  cu.yd.  This  would  have  required  secure  more  economic  development,  the  North  German  Lloyd  and  Hamburg 
1900  trains  for  transportation,  which  John  Blizard  of  the  Division  of  Fuels  American  Steamship  Companies  in  Ho- 
at  the  rate  of  6  miles  per  hour  would  of  the  Mines  Department  described  the  boken,  N.  J.  This  appraisal  will  con- 
have  taken  1140  hours  of  work.  The  process  of  producing  a  commercial  fuel  sist  in  a  valuation  of  all  piers,  bulk¬ 
hoisting  of  these  47,620  cars  of  rock  from  peat.  E.  Stansfield  of  the  mines  heads,  warehouses,  buildings,  appurten- 
and  the  lowering  of  the  aggregate  branch  dealt  with  the  briquetting  of  ances,  machinery,  etc,,  making  up  this 
would  have  required  about  nine  months  bituminous  coals.  whole  terminal  installation.  Charles  W. 

of  working  time.  Adding  to  this  the  The  addresses  delivered  on  the  sec-  Stamford,  Chief  Engineer  of  the  De¬ 
time  saved  by  reduction  of  traffic  and  ond  day  dealt  principally  with  the  de-  partment  of  Docks  and  Ferries  of  New 
switching,  it  is  estimated  that  a  total  velopment  of  water  powers  to  provide  York  City  has  been  put  in  charge  of 
saving  of  one  year  may  be  credited  to  hydro-electric  power  as  a  substitute  for  the  work. 

this  new  method  of  working.  The  con-  coal.  Among  those  who  treated  of  this  „  T  Z  T  , 

struction  of  the  tunnel  occupied  just  phase  of  the  question  were  J.  B.  Chal-  Water- Works  lunnel  rlanned 
four  years,  from  February,  1914,  to  lies,  of  the  Department  of  the  Interior;  A  9-ft.  concrete-lined  tunnel  7000  ft. 
February,  1918.  It  may  Im  assumed,  J.  M.  Murphy,  chief  electrical  engineer  long  is  being  planned  for  the  City  of 
therefore,  that  under  ordinary  methods  of  the  Department  of  Railways,  and  P.  Milwaukee.  It  will  extend  from  the 
the  time  would  have  been  increased  to  H.  Mitchell,  Toronto.  Albert  Grigg,  shore  shaft  of  the  new  intake  tunnel 
five  years.  Deputy  Minister  of  Lands  and  Forests  across  the  city  to  the  proposed  west  side 

Day-labor  construction  of  the  tun-  for  Ontario,  spoke  of  what  the  province  pumping  station  at  Chambers  St.,  on 
nel  was  adopted  on  the  recommendation  was  doing  to  supply  wood  fuel.  the  west  side  of  the  Milwaukee  River. 


630  ft 
2,173  ft 
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Labor  Right  to  Organize 

(Concluded  from  page  682) 

The  maximum  production  of  all  war 
industries  should  be  maintained  and 
methods  of  work  and  operation  on  the 
part  of  employers  or  workers  which 
operate  to  delay  or  limit  production, 
or  which  have  a  tendency  to  artificially 
increase  the  cost  thereof,  should  be 
discouraged. 

Mobilization  of  Labor 
For  the  purpose  of  mobilizing  the 
labor  supply  with  a  view  to  its  rapid 
and  effective  distribution,  a  permanent 
list  of  the  number  of  skilled  and  other 
workers  available  in  different  parts  of 
the  nation  shall  be  kept  on  file  by  the 
Department  of  Labor,  the  information 
to  be  constantly  furnished: 

1.  By  the  trade  unions. 

2.  By  state  employment  bureaus  and 
Federal  agencies  of  like  character. 

3.  By  the  managers  and  operators 
of  industrial  establishments  throughout 
the  country. 

These  agencies  should  be  given  op¬ 
portunity  to  aid  in  the  distribution  of 
labor  as  necessity  demands. 

In  fixing  wages,  hours  and  condi¬ 
tions  of  labor  regard  should  always  be 
had  to  the  labor  standards,  wage  scales, 
and  other  conditions  prevailing  in  the 
localities  affected. 

The  Living  Wage 

1.  The  right  of  all  workers,  including 
common  laborers,  to  a  living  wage  is 
hereby  declared. 

2.  In  fixing  wages,  minimum  rates 
of  pay  shall  be  established  which  will 
insure  the  subsistence  of  the  worker 
and  his  family  in  health  and  reasonable 
comfort. 

The  members  of  the  board  subscrib¬ 
ing  to  the  report  are: 

B.  L.  Worden  Wm.  L.  Hutcheson 

Wm.  H.  Taft  Frank  J.  Hayes 

C.  E.  Michael  Frank  P.  Walsh 

L.  F.  Loree  T.  A.  Rickert 

W.  H.  VanDervoort  Victor  A.  Olander 
Loyall  A.  Osborne  Thomas  J,  Savage 

Agree  on  Water-Power  Legislation 

The  prospects  for  favorable  action 
by  Congress  on  water  power  legisla¬ 
tion  are  said  to  be  notably  improved 
by  the  agreement  reached  by  the  special 
joint  water-power  committee,  which  has 
been  conducting  hearings  for  the  past 
three  weeks  on  the  socalled  “adminis¬ 
tration”  bill,  to  add  the  main  features 
of  this  bill  to  the  Shields  water-power 
bill  which  passed  the  Senate  Dec.  14 
and  is  now  pending  in  the  House.  In 
this  form  the  bill  can  go  at  once  to 
conference,  and  the  conference  commit¬ 
tee  will  be  made  up  of  Judge  Sims, 
chairman  of  the  House  special  water¬ 
power  committee,  and  Senator  Shields. 

ft  is  authoritatively  stated  in  Wash¬ 
ington  that  Senator  Shields  has  made 
up  his  mind  to  accept  a  number  of  the 
most  important  provisions  of  the  “ad¬ 
ministration”  bill  when  they  are  tacked 
on  to  his  bill  as  amendments,  and  there 
reported  to  be  a  disposition  among 
senators  to  advance  the  measure. 


Water-Works  Chemicals 
Difficult  To  Get 

Priority  for  Needed  Supplies  Asked  by 
Indiana  Sanitary  and  Water¬ 
works  Association 

Priority  for  chemicals  used  in  water¬ 
works  purification  plants  was  asked  in 
the  main  resolution  passed  by  the  con¬ 
vention  of  the  Indiana  Sanitary  and 
Water-Supply  Association  which  met  in 
Indianapolis  Mar.  27-28.  Other  topics 
that  elicited  spirited  discussion  were 
the  protection  of  meters  from  frost, 
war  time  public  utility  sacrifices,  and 
sewage  disposal  for  Indianapolis. 

George  W.  Fuller,  consulting  engi¬ 
neer  for  the  Indianapolis  Board  of  San¬ 
itary  Commissioners,  disposed  of  this 
last  subject  in  a  paper  in  which  he  out¬ 
lined  the  report  he  made  recently 
recommending  screens,  deep  sprinkling 
filters  and  sludge  recovery  basins.  As 
in  the  report,  Mr.  Fuller  explained  that 
the  occasional  odors  which  were  almost 
sure  to  be  given  off  from  Imhoff  tanks 
would  defeat  the  very  object  for  which 
the  plant  would  be  constructed.  The 
report  was  abstracted  in  Engineering 
News-Record  of  Nov.  22,  1917,  p.  972. 

Difficulties  which  many  filtration 
plants  have  encountered  in  getting  alum 
and  chlorine  led  to  resolutions  asking 
that  the  authorities  give  these  articles 
a  priority  rating.  Time  and  again 
chlorine  has  had  to  be  shipped  by  ex¬ 
press  from  Niagara  Falls  to  Indian¬ 
apolis,  and  the  Terre  Haute  plant  found 
it  necessary  to  get  alum  the  same  way 
from  Joliet,  Ill.  The  chemical  company 
at  the  latter  point  has  found  it  ex¬ 
tremely  difficult  at  times  to  get  cars  in 
which  to  load  bauxite  at  its  southern 
mine.  To  remedy  part  of  the  difficulty 
the  Electro  Bleaching  Co.  has  estab¬ 
lished  a  distributing  warehouse  at  Jo¬ 
liet,  Ill.,  for  it  can  get  carload  ship¬ 
ments  on  a  single  priority  order  and 
avoid  delay  by  sending  a  man  with  the 
car.  Plants  using  these  chemicals  are 
urged  to  set  forth  their  requirements 
to  the  proper  authorities  in  their  re- 
s]>ective  states.  W.  S.  Cramer,  Lex¬ 
ington,  Ky.,  informed  the  members  the 
situation  had  become  so  acute  that  the 
American  Water-Works  Assn,  would 
soon  have  a  representative  in  Wash¬ 
ington  to  look  after  this  and  other  prob¬ 
lems  confronting  water-works  officials. 

The  freezing  of  an  unusual  number  of 
meters  was  reported  this  year,  but  Dow 
R.  Gwinn,  president  of  the  Terre  Haute 
Water  Co.,  and  leader  of  the  round 
tnble  discussion  on  this  subject,  said  he 
was  not  able  to  say  how  to  set  a  meter 
to  prevent  freezing.  Practically  every 
kind  of  setting  his  company  used  had 
its  quota  damaged.  The  discussion 
finally  brought  out  this  solution:  Set 
the  meter  in  a  tight  box  at  any  eleva¬ 
tion,  but  be  sure  that  the  bottom  of  the 
box  or  pipe  is  well  below  frost  line,  so 
that  the  warm  earth  may  act  as  a 
radiator.  A  simple  expedient  is  to  sink 
a  hole  below  the  bottom  of  the  box  with 
a  post-hole  auger  and  to  drop  in  two 
or  three  lengths  of  tile  pipe. 


The  question  of  the  regulation  of 
plumbers  is  the  bane  of  the  lives  of 
water-works  officials,  in  many  cases. 
This  problem  appeared  to  be  minimized 
greatly  in  towns  fully  metered,  where 
poor  work  -esulted  in  the  consumer 
paying  the  increased  bills  due  to  defec¬ 
tive  plumbing.  Where  the  flat  rate 
system  is  in  vogue  strict  licensing  was 
recommended. 

A  novel  feature  of  the  program  was 
a  meeting  held  in  the  unusually  clean 
boiler  room  of  the  Indianapolis  Water 
Co.,  at  which  the  principal  technical 
paper  was  on  “Design  and  Operation 
of  Boilers  for  Water- Works  Service,” 
by  George  W.  Bach,  member  of  the 
War  Ser\’ice  Commission,  who  demon¬ 
strated  good  practice  by  the  examples 
before  him.  Too  little  attention  is 
given  to  boiler  room  economies  — 
mainly  because  of  the  inconvenience  en¬ 
countered  in  making  boiler  tests.  Fre¬ 
quently  more  economies  can  be  effected 
here  than  elsewhere. 

W.  H.  Durbin  led  a  round  table  dis¬ 
cussion  on  “Practical  Operation  of 
Small  Filter  Plants.”  That  records 
should  be  kept  and  washing  of  rapid 
filters  should  take  place  at  least  every 
two  days  were  points  made.  H.  E.  Jor¬ 
dan  said  analyses  should  be  made  fre¬ 
quently  as  the  man  in  charge  should 
know  more  about  his  product  than 
others. 

Dr.  W.  F.  King  was  reelected  presi¬ 
dent  of  the  association,  and  W.  G.  Ul¬ 
rich,  Indianapolis,  secretary  and  treas¬ 
urer.  J.  A.  Craven  is  to  be  Mr.  Ulrich’s 
assistant. 

American  Society  Again  Dis¬ 
penses  with  Annual  Convention 

The  American  Society  of  Civil  En¬ 
gineers  has  again  abandoned  its  an¬ 
nual  convention.  Reasons  given  are 
the  absence  of  many  members  in  the 
service  of  the  country,  the  inappro¬ 
priateness  of  social  functions  at  this 
time,  the  limitation  of  transportation 
facilities  and  the  advisability  of  econ¬ 
omy  along  all  lines. 

How  Engineers  Are  Helping  To 
Win  the  War 

The  metropolitan  and  student 
branches  of  the  New  York  Section  of 
the  American  Society  of  Mechanical 
Engineers  will  hold  Apr.  8  a  joint 
afternoon  and  evening  meeting,  which 
will  be  devoted  largely  to  addresses  for 
developing  the  salient  features  of  how 
engineers  are  helping  to  win  the  war. 
The  speakers  will  be  M.  H.  Avram, 
president  Slocum  Avram  Slocum  Co.; 
Charles  Whiting  Baker,  consulting 
editor  Engineering  News-Record;  F.  R. 
Low,  editor  Power;  C.  T.  Main,  presi¬ 
dent  American  Society  of  Mechanical 
Engineers;  C.  R.  Mann,  director  Car¬ 
negie  Foundation;  G.  A.  Orrok,  con¬ 
sulting  engineer;  Dr.  Ira  N.  Hollis, 
president  Worcester  Polytechnic  Insti¬ 
tute;  R.  B.  Sheridan,  vice  president 
American  International  Corporation, 
and  B.  F.  Hall,  Jr.,  U.  S.  N.  R.  F. 
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The  KnRineers’  Club  of  Brooklyn,  F.  H.  Frankland,  ShortridRe 
•S’.  Y..  Mar.  26-28  Rave  an  exhibition,  Hardesty  and  L.  C.  Lashmet,  assistant 
open  to  the  public,  of  the  products  of  enjfineers  to  Waddell  &  Son,  consulting 
mechanical  industries  havinR  national  enjfineers.  New  York  and  Kansas  City, 
and  world  markets  and  manufactured  have  become  stockholders  and  directors 
in  Brooklyn.  The  club  is  planninR  a  of  the  company,  which  has  been  incoi- 
larfje  exhibition  to  be  Riven  next  year  porated  as  Waddell  &  Son,  Inc.  Under 
in  one  of  the  city’s  National  Guard  the  new  orRanization  Mr.  Frankland  is 
armories.  manaRinR  enRineer,  Mr.  Hardesty  de- 

At  a  meetinR  of  the  Canadian  Society  enRineer  and  Mr  ^shmet 

of  Civil  EnRineers  held  Mar.  28.  Lieut.-  Dr.  J.  A.  L.  Waddell 

Col  R  W  Leonard  sooke  on  “Nicu  Prt‘s»lent  of  the  new  company,  .\, 
f..  ,  ,,  ,  J  *  j  Kverett  Waddell  is  vice-president  and 

Steel,  called  one  of  the  Rreatest  ad-  » r  r  u  *  ■  t  i  * 

.  ,  ,,  j  r  1  •  Mr.  Lashmet  IS  secretary  and  treasurer 

vances  in  metallurRy  and  of  vital  im- 

portance  to  Canada.  The  paper  was  H.  U.  Wallace,  Boulder,  Colo,, 
followed  by  a  discussion  by  prominent  has  been  appointed  major  in  the  EnRi- 
nietallurRists  and  specialists.  After  neer  Officers’  Reserve  Corps.  Mr.  Wal- 
the  technical  paper  there  was  an  open  lace  is  vice-president  and  Reneral  man- 
discussion  on  the  Montreal  branch  and  aRer  of  the  Western  LiRht  and  Power 
the  law  RoverninR  the  practice  of  engi-  Co.,  Boulder,  and  was  formerly  chief 
neering  in  the  Province  of  Quebec.  enRineer  of  the  Illinois  Central  R.R., 

The  Civil  Engineers’  Club  of  Sioux  connected 

City,  Iowa,  at  a  meeting  Mar.  21  was  graduation  from  a 

addressed  by  W.  J.  Bertke,  assistant  foTT  u"*' 

manager  of  the  Sioux  City  Gas  &  Elec-  P^due  University  In  1905  he  became 
trie  Co.,  on  “Toluol.”  vice-president  of  J.  G.  White  & 

During  the  past  two  months  the  club  , 
has  assumed  the  responsibility  of  con- 

ducting  a  night  class  of  men,  in  Class  Albert  W.  Swartz,  who  has 
1  of  the  draft,  in  a  course  of  military  been  in  the  Snohomish  county  engi- 
topography.  Various  members  of  the  neer’s  office  at  Everett,  Wash.,  for  a 
club  have  taken  part  in  the  teaching  number  of  years,  specializing  in  con- 
of  the  classes.  The  course  was  one  of  crete  construction,  has  resigned  and  is 
a  number  in  a  so-called  “School  for  waiting  orders  to  report  to  U.  S.  A. 
Non-Coms,”  the  idea  being  to  give  the  headquarters  for  service, 
men  some  of  the  information  they  need 

in  order  to  qualify  as  non-commissioned  Howard  Taylor,  for  some 
officers.  years  chief  engineer  of  the  Spanish 

River  Pulp  Co.,  has  resigned  to  become 
Before  the  Cleveland  Engineering  consulting  engineer  with  the  Dayton 
Society  Apr.  9  William  H.  Finley,  chief  Wright  Aeroplane  Co.,  of  Dayton,  Ohio, 
engineer  of  the  Chicago  &  Northwest¬ 
ern  Ry.,  will  read  a  paper  on  “The  R.W.  Heerlein  has  resigned  the 
Civil  Engineer.”  ^  position  of  contracting  and  chief  engi- 

T,.  .  t  •  J  ueer  with  the  Massillon  Bridge  & 

.V,  «  u  I  L  Of  Engineers  and  structural  Co.,  and  has  accepted  the 

Ihc  o&lt  1.4Sk^  auction  of  ^mcric&n  •.«  »  ^  ^  *1.1^ 

Institute  of  Electrical  Engineers  were  »  manager  of  sales  with  the 

addressed  Mar.  20  by  John  H.  Lewis,  Works,  Long  Island 

state  engineer  of  Oregon,  who  spoke  on  '  Vt  •  • 

“Western  Development  and  Its  Rela-  r.  A.  Meeker,  former  state 
tion  to  National  Transportation  Poli-  highway  engineer  of  New  Jersey,  has 
cies."  opened  offices  as  a  consulting  engineer 

A  public  meeting  of  the  Highway  Newark. 

Traffic  Assn,  of  the  State  of  New  York  ^  ^  ^  _  H  U  P  F  ,  consulting  engineer, 
will  be  held  at  the  Automobile  Club  of  Kang^g  City,  Mo.,  has  been  commis- 
America,  New  York  City,  Apr.  16.  gjoned  a  captain  in  the  Quartermas- 
S.  M.  Williams,  president  of  the  High-  ^j.  National  Army  and 

way  Industries  Assn.,  will  speak  on  been  assigned  to  the  Construction 

“Highway  Transportation  Jeopard-  Division.  He  has  been  in  private  prac- 

tipp-  for  thp  nnst  six  vpars  and  has 
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Calendar 


Annual  Meetings 


AMKUICAN  VVATKK-WOIIK.S  AS- 
SO(.M.\TIt).\  ;  47  .statr  SI..  Troy, 

N  Y.  ;  .May  13-IS.  Si  |/>ul8.  Mo. 
AMKUir.VN  ASS(  x'l  ATIOX  OF  EN- 
OI.VEEItS:  South  I.ii  Salle  SL. 

Chicago:  .May  14.  L'hirago. 
AMKUICA.N  SoriETY  OP'  MP:CHAN- 
U'AI,  E.N<:i.Vi:i:US ;  as  west  39th 
St.,  New  York  ;  .Spring  meeting,  June 
4-7,  Worcester.  Mass. 

AMPiUICAN  I.NSTITI  TIO  OK  CHEMI¬ 
CAL  E.NOINI:p:I{S  ;  139  York  St.. 
HrtM>klvn,  N.  V.  ;  June  19-22,  Ber¬ 
lin.  .N.  H 

AMERICAN  C<»NCR1:TE  INSTI- 
Tl’Tp; ;  27  .School  St..  Boston  ;  June 

24- 26.  .-Mlantlc  City,  N.  J. 
AMP:KICA.N  Sot'lETY  PAIR  TP’.ST- 

INO  .MATI:RIAI«S  ;  Fnlversity  of 
I’ennsylvanla.  I’hiladelphla  ;  June 

25- 28.  Atlantic  ('Ity.  .N  J. 
AMERICA.N  I.N.STITl'TE  OK  Er.PlC- 

TRICAL  KN(:I.NEP:RS  ;  29  West 

39th  St.,  .New  York  ;  Atlantic  City. 
June  26-28 


Road  construction  was  the  general 
topic  of  discussion  at  the  meeting  of 
(he  Engineers  and  Architects’  Club  of 
Louisville,  Ky.,  Mar.  19.  Rodman  Wiley, 
commissioner  of  roads,  discussed  “The 
Road  Situation  in  Kentucky”;  W.  F. 
Brooks,  United  States  senior  highway 
engineer,  “The  Relation  of  Traffic  to  the 
Type  of  Road”:  and  State  Road  Engi¬ 
neer  R.  C.  Heath,  “Selection  of  Type 
of  Road  to  Build.” 


Personal  Notes 


more  than  160,000,000. 
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Charles  Bradford,  con¬ 
nected  with  the  county  engineer’s 
office,  Snohomish  County,  at  Everett, 
Wash.,  for  the  past  five  years,  has 
resigned  to  accept  a  position  with  the 
Washington  Paving  Co.  of  Seattle.  He 
will  be  superintendent  of  paving  for 
the  company. 

Harold  A.  Rands,  consulting 
engineer,  Portland,  Ore.,  has  been  re¬ 
tained  by  the  port  of  Portland  to  make 
a  traffic  survey  of  the  Upper  Columbia 
and  Snake  Rivers. 

W.  G.  Thompson  became  state 
highway  engineer  of  New  Jersey,  suc¬ 
ceeding  R.  A.  Meeker,  Apr.  1.  R.  E. 
Reed  is  now  assistant  highway  engi¬ 
neer. 

E.  M.  Weisman,  formerly  en¬ 
gineer  with  the  Powder,  Land  and  Irri¬ 
gation  Co.,  Baker,  Ore.,  has  been  ap¬ 
pointed  roadmaster  for  Baker  County. 

Henry  H.  Berg,  chief  engineer 
of  the  water  and  street  lighting  de¬ 
partment  of  Orange,  N.  J.,  has  re¬ 
signed,  effective  May  1. 

John  F.  Birney,  who  for  four 
years  was  county  engineer,  Snohomish 
County,  and  former  president  of  the 
Washington  State  Association  of 
County  Engineers,  has  been  appointed 
chief  assistant  engineer  in  charge  of 
Whitman  County  road  work,  Colfax, 
Wash.,  under  J.  M.  McCaw,  county 
engineer. 

R.  P.  Hayes  is  now  assistant 
engineer  of  the  Joplin  division,  Mis¬ 
souri  Pacific  Railroad. 

J.  E.  A.  Moore,  Cleveland, 
Ohio,  announces  that  he  will  carry  on 
the  engineering  practice  of  Marani  & 
Moore. 

A.  G.  Husted,  assistant  engi¬ 
neer,  Department  of  Public  Sanitation, 
Indianapolis,  has  been  commissioned 
captain  in  the  Sanitary  Corps  of  the 
National  Army.  He  was  formerly  con¬ 
nected  with  the  sewage  disposal  inves¬ 
tigations  at  Cleveland,  Ohio. 

R.  H.  Hallsted,  who  has  been 
assistant  engineer  of  the  Kansas  City 
Terminal  Ry.,  has  been  made  general 
roadmaster  of  the  Omaha  division  of 
the  Missouri  Pacific  R.R.,  with  head¬ 
quarters  at  Falls  City,  Neb.  He  suc¬ 
ceeds  C.  O.  Congdon. 

F.  A.  Schneiders  has  re¬ 
signed  as  assistant  appraiser  of  the 
New  York  State  Tax  Commission,  and 
W.  H.  Rhoads  has  resigned  from  the 
Valuation  Department  of  the  Jersey 
('entral  RaUroad,  to  join  the  engineer¬ 
ing  staff  of  the  Ralph  R.  Rumery  Co., 
Inc.,  New  York  City. 

R .  N .  Clark,  assistant  engi¬ 
neer  on  the  Missouri  Pacific  R.R.,  is 
now  filling  a  higher  position  as  assist¬ 
ant  engineer  in  the  office  of  the  engi¬ 
neer  maintenance  of  way  at  Kansas 
City,  Mo.  He  has  succeeded  C.  A. 


Hewes,  now  assistant  engineer  of  the 
Kansas  City  Terminal  Ry.  Mr.  Clark’s 
successor  with  the  North  Kansas 
division  is  E.  H.  Hawkins,  hitherto 
assistant  engineer  of  the  South  Kan¬ 
sas  division. 

William  W.  Varney  has  been 
appointed  acting  harbor  engineer  of 
Baltimore  by  Mayor  Preston.  Mr.  Var¬ 
ney  was  formerly  ity  commissioner  of 
Baltimore. 

Maj.  Willis  B.  Hayes, 
Engineer  Reserve  Corps,  formerly  su¬ 
perintendent  of  construction  in  the  Su¬ 
pervising  Architect’s  office,  Washington, 
b.  C.,  has  been  appointed  constructing 
quartermaster.  Camp  Upton,  Yaphank, 
X.  Y. 

Mack  Galbreath,  who  has 
been  county  engineer  of  Trigg  County, 
Kentucky,  has  been  appointed  division 
engineer  by  the  State  Highway  Com¬ 
missioner.  His  division  includes  ten 
counties. 

J.  W.  Beardsley,  who  has 
been  appointed  consulting  engineer  to 
the  Ordnance  Department  at  large,  was 
chief  engineer  of  the  Porto  Rican  Irri¬ 
gation  Service  from  1910  to  1916,  when 
he  resigned,  and  he  has  recently  been 
acting  as  a  consulting  engineer. 

He  was  formerly  employed  by  the  J. 
G.  White  Engineering  Corporation  on 
investigations  of  irrigation  projects, 
previous  to  which  he  was  for  seven 
years  engaged  in  engineering  work  in 
the  Philippine  Islands  as  chief  of  the 
bureau  of  engineering  and  later  as  di¬ 
rector  of  public  works.  He  was  gradu¬ 
ated  from  Cornell  University  in  1891, 
and  after  service  in  Newton,  Mass.,  and 
Chicago,  he  accepted  a  position  with 
the  Deep  Waterways  Commission  in 
1898.  Two  years  later  he  entered  the 
Corps  of  Engineers  and  in  1902  went 
to  the  Philippines.  As  consulting  en¬ 
gineer  for  the  Philippine  Commission 
be  investigated  irrigation  works  in 
Java,  Burma,  India  and  Egypt. 

M.  S.  Dutton  has  resigned  his 
position  as  superintendent  of  filtration 
at  the  Bubbly  Creek  filter  plant,  Chi¬ 
cago  stockyards,  to  become  chemist  in 
charge  of  the  filtration  plant  at  East  St. 
Louis,  Ill. 

W.  G.  Comber  has  resigned  as 
resident  engineer  in  charge  of  the 
dredging  division,  Panama  Canal,  to 
take  effect  this  month,  and  will  re¬ 
turn  to  the  United  States.  The  slides 
are  under  control  and  all  dredges  in 
the  canal  are  on  an  8-hour  shift.  Dur¬ 
ing  the  past  1214  years  he  has  handled 
approximately  179,000,000  tons  of 
dredged  material  and  during  the  slide 
period  has  dredged  and  transported 
through  the  congested  waters  of  the 
cut  23,000,000  tons  per  year,  in  addi¬ 
tion  to  providing  for  the  commercial 
shipping.  Mr.  Comber  has  probably 
dredged  more  material,  earth  and  rock, 
than  any  other  living  man. 


Obituary 


Clarence  Booth  Lamont, 
consulting  engineer,  organizer  and  head 
of  the  firm  of  C.  B.  Lamont,  Inc.,  Seat 
tie,  died  in  that  city  Mar.  21.  Mr.  La¬ 
mont  was  born  at  Van  Etten,  N.  Y., 
Feb.  23,  1877.  He  was  graduated  from 
Cornell  as  a  mechanical  engineer  in  the 
class  of  1900.  In  that  year  he  entered 
the  employ  of  the  Union  Iron  Works  of 
San  Francisco,  and  he  became  soon 
after  consulting  engineer  with  the 
White  Pass  &  Yukon  Ry.,  later  going  to 
Seattle  as  port  engineer  for  the  Pacific 
Coast  Steamship  Co.  While  serving  the 
company  Mr.  Lamont  worked  out  many 
new  devices  for  power  transmission  on 
ships.  One  of  them  was  an  invention 
for  absorbing  the  propeller  shock  on 
ships  driven  by  screw  propellers,  per¬ 
mitting  an  increase  of  speed  without 
damaging  results  to  the  framework  of 
the  vessel.  On  leaving  the  company, 
Mr.  Lamont  organized  the  Pacific  En¬ 
gineering  Co.  of  Seattle,  which  built  the 
Seattle,  Spokane  &  Portland  Ry.  Co.’s 
docks  in  Portland,  Oregon,  and  other 
large  works.  Later  Mr.  Lamont  be¬ 
came  assistant  to  the  president  of  the 
Seattle  Construction  &  Dry  Dock  Co. 
In  1915  he  resigned  this  post  and  formed 
the  firm  of  C.  B.  Lamont,  Inc.,  con¬ 
sulting  engineers.  He  was  one  of  the 
organizers  of  the  Skinner  &  Eddy  Cor¬ 
poration,  shipbuilders,  Seattle. 

First  Lieut.  Charles 
Merritt  Brooks  of  the  Thirty- 
second  Regiment  of  Engineers,  died 
at  Camp  Grant  Hospital  Mar.  21.  He 
was  formerly  with  the  U.  S.  Reclama¬ 
tion  Service,  assistant  engineer  for  the 
Atchison,  'Topeka  &  Santa  Fe  Ry. 
Coast  Lines  for  many  years,  also  super¬ 
intendent  for  contractors  on  much  of 
the  heavy  double  tracking  work  of  the 
line  in  Arizona  and  New  Mexico.  He 
resigned  his  position  as  city  engineer 
of  Flagstaff,  Ariz.,  to  enter  the  Engi¬ 
neer  Officers’  Training  Camp.  He  was 
appointed  to  the  Thirty-second  Engi¬ 
neers  last  fall. 

Clayborn  R.  Walton,  for¬ 
merly  a  civil  engineer  with  the  South¬ 
ern  Ry.  and  also  with  Lane  &  Co.,  rail¬ 
road  contractors,  died  recently  at  Salis¬ 
bury,  N.  C. 

First  LieutenantJohn  G. 
Kelly,  Company  A,  Tenth  Engineers, 
was  killed  in  an  automobile  accident  in 
France  Mar.  15.  He  was  bom  in  Grants 
Pass,  Ore.,  thirty  ypars  ago  and  was  a 
son  of  Major  George  H.  Kelly,  Twen¬ 
tieth  Engineers,  a  forestry  regiment, 
also  serving  in  France.  Lieut.  Kelly 
studied  civil  engineering  at  the  Uni¬ 
versity  of  Oregon,  Massachusetts  Insti¬ 
tute  of  Technology  and  Oreg.)n  Agricul¬ 
tural  College.  He  left  PoHland  last 
June  and  was  for  some  time  stationed 
at  Fort  Riley,  Kan.,  later  being  trans¬ 
ferred  to  Washington,  for  training  at 
Camp  American  University. 


News  of  Engineering  Industries 


FOR  MANUFACTURERS  WHO  SERVE  ENGINEERS  AND  CONTRACTORS 


Water  Supply  of  Many  Cities  in  Danger  From 
Chlorine  Shortage 

Railroads  Refuse  to  Return  Empty  Tanks  Under  Present  Priority 
Orders,  and  Makers  Have  No  Way  to  Supply  Purifi¬ 
cation  Plants — Public  Health  Threatened 


Water-works  throughout  the  United 
States  which  are  dependent  upon  liquid 
chlorine  us  a  steriiizini;  agent  are  hav¬ 
ing  great  difficulty  in  securing  sup¬ 
plies  of  this  material.'  This  shortage 
is  taking  .serious  aspect.  Grave  fears 
are  expressed  by  water-works  officials 
and  sanitary  experts  for  the  safety  of 
public  health  in  many  cities  affected 
by  the  existing  embargo.  As  most  of 
tiiese  cities  are  large  industrial  cen¬ 
ters  and  as  an  epidemic  of  typhoid 
fever  may  be  the  result  of  a  complete 
shutdown  in  the  supply  of  liquid  chlo¬ 
rine,  the  relation  to  war  production  of 
the  need  for  liquid  chlorine  is  apparent. 

A  general  order  by  the  Director 
General  of  Railroads,  made  Feb.  1,  this 
year,  has  given  some  relief  in  the  ship¬ 
ments  of  liquid  chlorine  from  the  man¬ 
ufacturers’  plants  to  the  w’ater-works. 
This  general  order,  however,  failed  to 
specify  the  return  of  the  empty  cyl¬ 
inders.  In  consequence,  empty  cylin¬ 
ders  are  accumulating  in  railroad 
freight  houses,  in  filtration  plants  and 
in  textile  and  chemical  plants.  Thou¬ 
sands  of  cylinders  are  scattered  all 
over  the  country  in  isolated  places.  In 
some  cases  the  railroad  agents  decline 
to  receive  the  empty  cylinders  at  all. 
In  others  the  cylinders  are  received  by 
the  railroad,  but  are  allowed  to  remain 
in  the  freight  house.  In  the  meantime, 
the  manufacturers’  reserve  supply  of 
empty  cylinders  is  practically  ex¬ 
hausted,  and  some  cities  and  industries 
are  working  with  a  short  supply  of  the 
sterilizing  agent. 

Cannot  Buy  More  Cylinders 
Manufacturers  of  liquid  chlorine 
would  be  glad  to  buy  additional  sup¬ 
plies  of  drawn  steel  cylinders,  but  they 
cannot  be  procured,  owing  to  the  pres¬ 
sure  of  Government  business.  In  fact, 
the  Government  recently  commandeered 
a  supply  of  cylinders  which  the  manu¬ 
facturers  had  ordered.  Various  state 
boards  of  health  have  endeavored  to 
have  empty  liquid  chlorine  cylinders 
placed  on  the  same  preferential  order 
as  the  full  cylinders.  The  manufac¬ 
turers  have  pointed  out  to  Washington 
the  seriousness  of  the  situation,  but 
so  far  no  results  have  been  attained. 

Developments  in  Philadelphia  re¬ 
cently  will  serve  to  illustrate  the  seri¬ 
ous  condition.  Philadelphia  ordered 
a  carload  shipment  of  170  cylinders. 
The  manufacturer  started  the  car  out 
promptly  with  a  rider  in  charge  to  see 
ti88 


that  it  got  through  promptly.  That 
car  was  a  month  in  reaching  its  des¬ 
tination. 

In  the  meantime,  the  city,  facing  a 
complete  shutdown  of  its  sterilizing 
system,  ordered  30  cylinders  shipped 
by  express.  These  were  also  sent  in 
charge  of  a  rider.  This  shipment  ran 
into  an  express  embargo  halfway  on 
its  journey,  and  was  held  up  five  days 
at  one  spot. 

Philadelphia  Borrows  Chlorine 

Philadelphia  was  on  the  point  of  be¬ 
ing  entirely  out  of  chlorine,  and  the 
manufacturers  borrowed  10  cylinders 
from  a  chemical  plant  that  happened 
to  have  a  small  reserve  supply.  This 
sufficed  until  the  express  and  freight 
shipments  finally  got  through.  How¬ 
ever,  few  empty  cylinders  are  being 
returned  to  the  manufacturers  and  the 
situation  is  becoming  critical. 

Conditions  in  Chicago,  New  York, 
Kansas  City,  St.  Louis,  Buffalo  and 
other  cities,  large  and  small,  through¬ 
out  the  country,  are  practically  the 
same.  All  these  cities  report  difficulties 
in  returning  empty  cylinders.  Before 
the  trouble  with  the  shipments  of 
empties  became  acute,  the  manufac¬ 
turers  established  warehouses  in  prin¬ 
cipal  traffic  centers,  to  be  stocked  with 
large  quantities  of  full  cylinders  to  be 
drawn  upon  by  surrounding  cities  and 
towns.  This  method  is  failing  since  the 
refusal  of  railroads  to  expedite  the  re¬ 
turn  of  empties. 

Ohio  Health  Board  Protests 

A  letter  from  the  Ohio  State  Depart¬ 
ment  of  Health,  in  Columbus,  illus¬ 
trates  the  liquid  chlorine  shortage  in 
that  state: 

“This  department  is  still  receiving 
reports  of  delayed  shipments  from  time 
to  time  from  the  various  municipalities 
using  liquid  chlorine.  In  many  cases 
the  delays  are  quite  serious  and  avail¬ 
able  supplies  are  entirely  exhausted. 
You  no  doubt  have  numerous  com¬ 
plaints  on  this  score. 

“Some  time  ago  we  suggested  to  you 
the  advisability  of  establishing  a  dis¬ 
tributing  station  at  some  central  point, 
such  as  Columbus,  to  which  chlorine 
could  be  shipped  in  carload  lots  for  re¬ 
distribution  to  the  various  points  of  con¬ 
sumption.  We  understood  from  you  that 
this  plan  had  previously  been  given  con- 
sidei'ation  and  that  you  were  endeavor¬ 
ing  to  effect  an  arrangemei.t  for  put¬ 
ting  it  into  practice.  We  believe  that 


this  is  the  only  remedy  for  the  8eriou> 
delay  of  shipments  by  freight  in  le.s.s 
than  carload  lots.’’ 

Quick  Action  Urgfj) 

The  manufacturers  receiving  this  let¬ 
ter  replied  that  they  would  be  glad  to 
establish  the  warehouse  at  Columbus, 
as  they  had  done  at  other  cities,  but 
that  the  failure  to  return  empty  cyl¬ 
inders  would  nullify  its  effect  and  suffi¬ 
cient  cylinders  were  not  available  to 
make  carload  shipments  at  this  time. 

The  manufacturers  are  under  heavy 
expense  in  sending  riders  with  each 
freight  or  express  shipment.  They  arc 
unable  to  make  any  shipments  to 
chemical  or  textile  plants  at  this  time. 
The  manufacturers  are  not  complain¬ 
ing,  but  constant  complaint  is  being 
received  from  water-works  that  are  not 
receiving  their  regular  supplies.  They 
simply  wish,  it  is  stated,  to  call  the 
attention  of  the  Railroad  Board  to 
their  plight  and  to  have  the  general 
order  expediting  chlorine  shipments  so 
amended  that  the  railroads’  agents  will 
accept  it  as  covering  return  shipments 
of  empty  liquid  chlorine  containers. 


Return  Load  System  Urged 

The  Chamber  of  Commerce  of  the 
United  States  is  endeavoring,  through 
a  circularizing  campaign,  to  promote* 
interest  in  “return  load  bureaus’’  for 
motor  truck  transportation.  This 
movement  has  been  developed  to  a 
high  state  of  efficiency  in  Connecticut. 
A  local  clearing  house  is  provided  in 
each  industrial  center  to  gather  and 
spread  information  about  the  move¬ 
ments  of  trucks  and  available  loads. 
Incoming  trucks  without  return  loads 
may  call  at  the  “return  load  bureau." 
Motor  truck  hauling  costs  have  been 
cut  substantially  by  this  system. 


Illinois  Forms  War  Committee 

Illinois  manufacturers  organized  for 
war  work  at  a  meeting  ;alled  by  the 
State  Council  of  Defense  at  Chicago 
last  week.  Two  hundred  and  fifty 
manufacturers  and  representatives  of 
trade  associations  attended  the  session. 
A  committee  was  formed  which  will 
operate  along  the  same  lines  as  the 
war  organization  recently  started  in 
Cleveland. 


All  New  Vessels  Here  Must  Be 
Registered  as  American 

Action  has  been  taken  by  the  War 
Trade  Board,  in  cooperation  with  the 
United  States  Shipping  Board,  to  in¬ 
sure  that  all  the  vessels  turned  out 
under  the  shipbuilding  program,  or 
otherwise,  shall  be  registered  as 
American  vessels  and  thereby  kept 
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:"et' t  fnlr ' Secoud  Quart  er 

has  been  adopted  by  the  War  Trade  Practically  Unchanged,  with  Large  Buying  for  Ships,  Railway  Equip- 
Board,  as  follows:  “No  applications  for  ment  and  Government  Building  in  Prospect 

bunkers  by  any  vessel  built  in  the  “ 

United  States  and  completed  after  Feb.  ....  *•  .  u  .. 

1  1918  shall  be  panted  unless  the  Aside  from  a  reduction  of  $1  a  ton  in  ments,  warehouses,  storage  depots  and 
vMsel  is  documented  under  the  Ameri-  ^he  price  of  basic  pig  iron  and  scrap,  other  buildings  is  to  be  carried  out  in 

can  flag,  or  unless  the  United  States  steel  prices  for  the  second  quarter  have  reinforced-concrete  and  hollow  tile. 

Shipping  Board  shall  have  waived  such  by  the  Goveimment.  making  structures  with  low  insurance 

,  „  Steel  men  are  reported  to  be  well  satis-  rates  and  of  a  more  permanent  char- 

'  fled,  the  only  objection  reported  being  acter.  This  decision,  if  it  has  been 

that  the  prices  w’ere  not  flxed  for  an  reached,  does  not,  however,  give  any 

even  longer  term.  This  satisfaction  promise  of  slackening  the  demand  for 

with  the  present  prices  takes  into  ac-  lumber.  The  ship  program,  the  great 

count  the  latest  wage  increase  to  em-  amount  of  timber  construction,  includ- 

ployees  of  the  U.  S.  Steel  Corporation,  ing  housing  and  perhaps  more  canton- 

which  brings  wages  up  to  a  point  188  ments,  together  with  the  tremendous 

per  cent  above  those  paid  just  20  years 
ago.  Most  of  this  increase  has  taken 
place  since  1915. 

Mills  and  blast  furnaces  are  begin¬ 
ning  to  recover  from  the  lack  of  trans¬ 
portation,  and  few  furnaces  yet  remain 
idle  in  the  Pittsburgh  and  Youngstown 
districts,  compared  to  the  conditions  of 
February.  Their  product  is  being  used 
to  the  full,  and  only  small  lots  of 
structural  steel  from  warehouses  ap¬ 
pear  to  be  on  the  market  for  the  pub¬ 
lic.  The  shipbuilding  program  will  take 
a  tonnage,  if  the  plans  of  the  Shipping 
Board  work  out,  greater  than  the  en¬ 
tire  fabricating  capacity  of  the  country. 

If  500,000  tons  a  month  of  cq^rgo  ca¬ 
pacity  can  be  built,  it  is  estimated  that 
250,000  tons  of  steel,  excluding  ma¬ 
chinery,  will  be  used.  Of  course,  this 
includes  the  older  yards,  which  do  not 
draw  directly  from  the  bridge  shops  of 
the  country,  as  do  the  three  fabricated 
ship  plants;  but  at  the  same  time,  the 
fabricating  capacity  of  the  country  up 
to  a  year  ago  was  estimated  at  less 
than  175,000  tons  a  month.  The  huge 
size  of  Government  construction  pro¬ 
jects  under  way  is  well  indicated  by 
recent  orders  for  15,000  tons  of  fabri¬ 
cated  steel  for  France,  and  by  two 
orders  for  reinforcing  bars  just  placed. 

One  was  for  4700  tons  of  bars  for  rein¬ 
forced  concrete  buildings  at  Washing¬ 
ton,  and  the  other  for  3700  tons  for 
one  Government  storehouse  at  New 
York. 

A  recent  survey  of  the  New  York 
building  materials  market  indicates 
that  stocks  of  brick  of  all  sorts,  of 
gravel,  glass,  cement  and  tile  are  either 
exhausted,  less  than  half  of  normal,  or 
entirely  taken  up  for  Government  re¬ 
quirements.  At  the  beginning  of  the 

construction  season  it  is  usual  to  find  appliances  now  being  carried  on  at 
700,000,000  Hudson  common  brick  on  the  other  plants  of  the  West- 

hand,  while  the  total  stock  today  is  inghouse  company, 
estimated  at  about  half  this.  Cement 

manufacturers  in  the  Hudson  and  Le-  Edward  FitzGerald.  Inc.,  dealers 

high  districts  are  said  to  have  ex-  f”**  rebuilders  of  us^  motor  trucks, 
hausted  all  stocks,  because  of  the  cur-  have  removed  their  New  York  offices 
ground  area.  In  many  cases  it  also  tailment  forced  by  the  freight  conges-  shops  to  91  and  93  West  End 

facilitates  inspection,  decreases  the;  tion  during  the  winter.  The  largest  Avenue, 
length  of  piping  and  saves  elbows.  (dealers  in  Mexican  grades  of  asphaltum 
The  capacity  of  the  particular  pump  in  the  New  York  market  have  none  to  The  Chicago  Builders  Specialty  Co. 
illustrated  is  45,000  gal.  per  minute  offer  and  are  selling  substitutes  for  has  organized  a  new  concern  under  the 
against  a  head  of  20  ft.  The  diameter  ^road  work.  name  of  ti’e  Equipment  Corporation  of 

of  the  outlet  pipe  is  36  in.  The  speed  It  is  reported  on  good  authority  ,at  America,  to  handle  a  full  line  of  con- 
is  240  r.p.m.,  the  pump  being  coupled*  Washington  that,  the  immediate  need  tractors*  secoud-hand  equipment.  It 
by  a  10  to  1  reduction  gear  to  a  steam  for  rapid  construction  being  over,  the  has  offices  in  Philadelphia  and  in  the 
turbine  operating  at  2400.i^p.m.  tprogram  of  railway  terminal  improve-  Lumber  Exchange  Building,  Chicago. 


Veteran  Superintendent  Dies 

Richard  Ward  Baker,  aged  68  years, 
superintendent  of  outside  construction 
for  the  Watson-Stillman  Co.,  New  York, 
died  Mar.  24  at  his  home  at  Roselle, 
N.  J.  He  spent  his  entire  business  life 
in  the  services  of  the  Watson-Stillman 
Co.,  having  entered  its  employ  at  the 
age  of  14,  finally  becoming  superintend¬ 
ent,  which  post  he  held  for  many  years. 
Upon  the  completion  of  his  50  years 
service  in  1914  the  board  of  directors  of 
the  Watson-Stillman  Co.  celebrated  the 
event  by  the  presentation  to  him  of  a 
substantial  check  and  an  engrossed  copy 
of  the  resolution  setting  forth  the  com¬ 
pany’s  appreciation. 


Business  Notes 


The  Seitz  Auto  Co.  of  Baltimore, 
Md.,  is  the  new  distributer  for  Troy 
Motor  Truck  Trailers.  The  company 
is  offering  the  entire  Troy  line  to  the 
trade. 


The  Easton  Car  &  Construction  Co., 
Easton,  Penn.,  announces  the  opening 
of  a  new  branch  office  in  Washington, 
D.  C.,  at  225  Kellogg  Building,  1422  F 
Street,  N.  W. 

The  Louisville  Frog  &  Switch  Co., 
of  Louisville,  Ky.,  is  successor  to  the 
W.  M.  Mitchell  Co.  It  will  manufacture 
not  only  railway  switches,  frogs  and 
crossings,  but  also  the  various  track  de¬ 
vices  that  have  been  handled  by  the 
old  company.  W.  M.  Mitchell  is  presi¬ 
dent  and  C.  H.  Krauss  is  general  su¬ 
perintendent. 


An  End-Suction  Centrifugal 
Pump 

A  centrifugal  pump  with  the  suction 
opening  directly  beneath  and  parallel 
to  the  end  bearing  has  been  designed 
by  the  Wheeler  Condenser  and  Engi¬ 
neering  Co.,  Carteret,  N.  J.  This  ar¬ 
rangement  makes  it  possible  to  place 
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PIG  IRON 

n<‘low  are  the  present  quotations  with  a  comparison  of  a  month 
and  a  year  aito. 

t’INt'IXNATI  Apr.  I.  101 H  One  Month  Airo  One  Year  Ako 

No.  “  Southern  foundry....  (Mi  $;(.5  00  00 

No.  2  Northern  (oiiiHiry .  .  .  .  .'14.2B  .'14.20  .■|'7.2H 

NEW  YOKKt 

No.  2X  Northern  foundry..  Ilt.'J.'i  .14.'2.'V  40  70 

No.  2  plain  Northern  foundry  ;i.‘l.7r>  .'l.‘1.75  .'10.20 

No.  2  Southern  foundry...,  :iH.7.'i  ,'10.70  .'14.25 

BIRMINGHAM 

No.  2  Southern  foundry ....  .'l.'l.OO  .'l.'l.Otl  30.00 

CHirAGO 

No.  ‘i  Northern  foundry .  .  .'13.00  33.00  38.00 

No.  2  Southern  foundr.v  37.00  37.00  . 

PITTSBURGH 

llesHcnier  iron*  .  .37.'I5  .37.*25  .38.95 

llaHic  iron*  .  .'i.'t.9.5  3.'t.B5  35.00 

•These  prices  include  the  freicht  charye  from  the  valley  to  the  Pitts¬ 
burgh  distiiet.  tOeUvered  'Tidewater,  New  York, 

RAILWAY  SUPPLIES  • 

STEEL  RAII.S — The  following  quotations  are  per  gross  ton  f.o.b. 
Ihttsburgh  and  Chicago  for  carload  or  larger  Iota.  For  less  than  carload 
lots  5c.  per  100  lb.  is  charged  extra: 

, - Pittsburgh - .  , - Chicago - . 

A|>r.  1.  One  Apr.  1.  One 

1918  Year  Ago  1918  Year  Ago 
Standard  heaaemer  rails.  .  05  38.00  05 

Standard  openhearth  rails  07  40.00  07  i*!  *!** 

Light  rails.  8  to  10  Ih _ *3  1351 100  lb.)  58.00  *3.1.35(  100  lb  )  53  00 

l.ight  rails.  12  to  14  lb... *3.09  ( 100  lb.)  57.IH)  *3.09  (100  lb.)  .54.00 

Ught  rails.  '25  to  45  lb. .  .  *3.00  ( 100  lb. )  53.00  *3.(K)  (100  lb.)  52.00 

*Oovernment  price  tier  100  lb. 

TRACK  SUPPLIES — The  following  prices  are  base  per  100  lb. 
f.o.b.  Pittsburgh  for  carload  lots,  together  with  the  warehouse 
prices  at  the  places  named ; 

- Pittsburgh - ,  San 

One  Y’ear  Fran- 

Apr.  1.  1918  Ago  Chicago  St.  Louis  cisco 

*‘*S:^ran'd'‘'!;SrVer.T'^“.  ^1.90  ».3.«5  ,4  50  ^..30  ,0.25 

TYaok  bolls  .  4.90  6.00  B..50  Premium  7.45 

Standard  section  angle  bars  3.25  2.35  4.60  Premium  4  00 

RAII.WAV  TIR8 — For  fair  sise  orders,  the  following  prices  per 
ti*  hold-  7  In.  X  9  in.  H  In.  X  8  In. 

"  Material  by  8  Ft.  6  In  by  8  Ft. 

New  York -  ^  1.* 

St.  Igiuis .  No.  1  White  OaH  «’ 

Chicago .  White  Oak — Plain  .  tS  .71 

ChuHso . White  Oak — Creosoted  1.3()  1.1^ 

San  Franrisco .  .  l)ouglaa  Pir--^reen  1 .35  .W 

San  Franclw . .  Oouglas  Fir — Creosoted  *.44  1.6* 


PIPE 


PIPE — The  following  discounts  are  for  carload  lots  f  A.b.  Pittsburgh, 
baaing  card  of  Nov.  6  for  steel  pipe  and  iron  pipe: 


BUTT 

WELD 

Iron 

Inches 

Black  Galvanised 

Inches 

Black 

Galvanisi 

%  to  3. .  . 

....  51% 

37)4  % 

K  to  m . 

.  33% 

17% 

LAP 

WELD 

31  %  % 

1  )4  . 

18% 

3% 

2)4  to  6. . 

....  47% 

.34  )4  % 

IH  . 

25% 

11% 

30)4  % 

2  . 

.  26% 

12% 

13  and  14. 

....  .34  )4  % 

2)4  to  6 . 

.  28% 

15% 

....  32  % 

7  to  12 . 

25% 

12% 

BUTT  WELD. 

EXTRA 

STRONG  PLAIN 

ENDS 

%  to  1  )4  . . 

....  49% 

.36)4  % 

%  to  m . 

33% 

18% 

2  to  .3 . 

....  50% 

.3714  % 

I.AP  WELD, 

EXTRA 

STRONG  PLAIN 

ENDS 

2 

...  42% 

.30  H  % 

1)4  . 

19% 

4% 

45% 

33  H  % 

1  )4  . 

25% 

11% 

4H  to  6.. 

....  44% 

32)4  % 

.  27% 

14% 

7  to  8 .  .  .  . 

....  40% 

26(4  % 

2)4  to  4 . 

.  29% 

17% 

,  to  12.  . . . 

....  35% 

21)4  % 

4)4  to  6 . 

.  28% 

16% 

7  to  8 . 

.  20% 

8% 

9  to  12 . 

15% 

3% 

From  warehouses  at  the  places  named  the  following  disixiunts 
hold  for  steel  pipe : 

-Black- 


kew  York 

4^  to  3  in.  butt  welded .  .38% 


6  in.  lap  welded .  18% 


Chicago 

42.8% 

.38.8% 

-Galvanised- 

Chicago 

27.8% 

18  8% 


St.  Louts 
40.10% 
.36.10% 


New  York  Chicago  St.  Louis 

V  to  3  in  butt  welded .  22%  27.8%  25.10% 

3H  to  6  in.  lap  welded .  List  188%  22a0% 

Malleable  fittings.  Class  B  and  C.  from  New  York  stock  sell  at  5  and 
,%  from  list  prices.  Cast  iron,  standard  sixes.  34  and  &%. 

C.AST'IRON  PIPE — The  following  are  prices  per  net  ton  tor 
carload  lots : 

- - New  York - x 

Apr.  1.  1  Month  One  St.  San  Fran- 

1918  Ago  Year  Ago  Chicago  Louis  cisco  Dallas 

4  in  . $.58.35  ,58.35  ,50.75  ,57.55  ,.57.00  ,70.00  ,61.00 

6  in.  and  over  56.36  65..36  47.60  54.66  54.00  67.00  58.00 
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Gas  pine  and  16-ft.  lengths  are  ,1  per  ton  extra. 

CLAY  DRAIN  TII.K — The  following  prices  are  per  1000  lln.ft  : 
, - New  York - ^ 


Apr  4.  One  S.in 

Sue.  In.  1918  Year  Ago  St.  Louis  Chicago  Francisco 

3  .  ,.'{.5.00  ,'24.90  ,18.40  ,15.00  ,20 

4  .  51  (Mi  33.85  '20  70  18.00  34  7.> 

5  .  6500  47.00  28.75  23.00  48.7.i 

6  .  90  00  .59.00  40.25  27.00  67.50 

8 .  130(.0  100.10  74.75  .55.00 


SEWER  PIPE — The  following  prices  are  in  cents  per  foot  for 
carload  lots: 

, - New  York - » 


Apr.  4, 

One 

San 

Size.  In. 

1918  Year  Ago 

St.  Louis  Chicago 

Francisco 

DaU-ji 

3  . 

,0.096 

,0.087 

,0.00 

,0.075 

,0  10.1': 

4  . 

.096 

.087 

.10 

.10 

lov: 

5  . 

.144 

.i:{0.5 

.1.35 

.12 

it  . 

.144 

.1305 

,0.12 

.15 

.15 

.I.MH 

H  . 

.2':4 

.203 

.165 

.21 

.225 

.21.5 

10  . 

.3.36 

.3045 

.23 

.315 

.30 

..301 

12  . 

.4.12 

.3915 

.33 

.405 

.40 

.387 

15  . 

.576 

.522 

.50 

.54 

18  . 

.80 

.725 

.75 

.75 

.75 

.731 

20  . 

.96 

.87 

.90 

.90 

.962 

,8''. 

22  . 

1.2K 

1.16 

1  1.3 

1  20 

1  IIIR 

24  . 

1.44 

l..'{05 

1.28 

1.35 

1.376 

1 .2!l 

27  . 

2.145 

1 .9.5 

1.30 

1  f»33 

30  . 

2.376 

2.16 

1  70 

2.3«:» 

33  . 

3.1.5 

2.88 

3.01 

36  . 

.3.587.5 

3.28 

2.50 

3  44 

.'1 

5 

8 

12 

24 

.36 

Boston  . 

.  .  .,0  .10'2 

,0.153 

,fl.‘>.38 

,0.459 

,1.63 

,.'{  7n'>.5 

St.  Paul  . 

.  .  .  .105 

.15 

.200 

.4'25 

1.59 

4  50 

Denver  . 

.  .  .  .09 

.18 

*’5 

.40 

1  .35 

3.00 

Seattle  . 

...  .09 

Kansas  City  .  .  . 

.  .  .  .10 

.1.35 

.18 

.36 

1.35 

3. '’5 

Los  Angeles  ,  .  . 

. 0676  .112 

5  .2025 

.36 

1 .25 

New  Orleans 

. 091 

2  .1.'168  .2128 

.684 

1.368 

3.110 

Cincinnati  . 

. 10 

.14 

2-? 

.42 

1.40 

3.18 

Atlanta  . 

.28 

.47 

1.66 

ROAD  AND  PAVING  MATERIALS 


ROAD  OllJt— Following  are  prices  per  gallon  in  tank  cars  8000  gal. 
minimum  f.o.b.  place  named:  Apr.  1,  1918  One  Month  Ago 

St.  Louis.  45-50%  asphalt .  MOKH  ,0.07)4 

Chicago.  15-20%  asphalt .  j06)4  .06)4 

Chi'-ago.  100%  dust  layer .  .08)4  .08  4 

Dallas,  40-50%  asphalt .  .09  .09 

Dallas.  60-70%  asphalt .  ,10  .10 

Dallas.  75-90%  asnhalt .  .11  .31 

San  Francisco.  75-95%  asphalt .  1.90*  1.00* 

*l*er  bbl.  of  42  gal 

ASPHALTVM — Price  per  ton  in  packages  and  bulk  In  carload 
lots:  Brand  Package  Bulk 

New  York .  Texaco . *  ....* 

New  York  .  Mexican . *  .  . .  .  • 

Chicago  .  Me-  lean  .  25j00  21  00 

San  Francisco  .  Cslifomia  .  15..50  1.3.50 

Dallas  .  Texaco  and  Mexican .  .31.00  29.00 

Seattle .  D  grade  .  IH.OO  .... 

Denrer .  Trinidad  50.00  _ 

Dcriver .  California  .  36.00  _ 

St.  Paul .  Trinidad  29.‘29  .... 

St.  Paul .  Bermudas  .  36.8.3  .... 

Atlanta .  Texaco  .  34-35  .... 

St.  Louis .  Stanolind  .  22.60  20  .50 

*ITactically  none  avaUablc  in  New  York. 

PAVING  STONE—  Apr.  1.  1918 

w..  v/irv  J  Manhattan  .  ,2.50  sq  yd 

New  York  . j  boroughs .  2.25  sq.yd. 

New  York .  granite  .  2.65  so-yd. 

f  About  4x8x4  dressed .  2,26  sq.yd. 

Chicago . f  About  4x8x4  common .  1.80  sq.yd. 

San  Francisco  .  Bttsalt  block  4x7x8  .  67.75  per  M 

Kansas  City .  Limestone  . .  2.25  sq.yd. 

Boston  .  5-ln.  granite  .  *.65  s-iyd. 

St.  Paul . .  auoispusg  1,65  so  yd. 

Atlanta  .  4z4x6-in.  granite  .  1.76  aq,yd. 

ELAGOING — 

Anr.  1.  1918 

'  Bronx  . $0.17  so  ft. 

New  York  .  Manhattan  .  .18  sn  ft. 

Queens.  5  ft.  square .  .19  sq.ft. 

5x20-in.  cross-walk  .  .30  sq.ft. 

Chicago  .  18  in.  wide  .  .75  lin.tt. 

WOOD  BLOCK  PAVING — Feb.  1 

Size  of  Block  Treatment  Per  Sq  Yd. 

New  York  .  3)4  16  ,2.'’.'> 

New  York  .  4  16  2  .50 

Chicago  .  4  16  1.70 

Chicago  .  ,3)4  16  1.85 

Chicago  .  City  specifications  2.10 

St.  Louis  .  3)4  16  *0',* 

St  Louis  .  4  16  *.'26 

Seattle  .  4  16  1.67 

Boston  .  4  *20  2.40 

Kansas  City  .  4  16  3.00 

St.  Paul  . Minneapolis  speinficatioas  178 

Dallas  .  3)4  18  2.6.5 

Dallas  .  4  18  2.78 

New  Orleans  .  3)4  16  2..30 

New  Orleans  .  4  16  2.60 

San  Francisco  .  3  16  .... 

San  Francisco  .  3)4  16  .... 

San  Francisco  .  4  16  .... 

Atlanta  .  3  16  1.70 

Atlanta  .  3)4  16  1.90 


f 


